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D scription 

Technical Field 

5 [0001 ] The present invention relates to cyclic annine derivatives and more particularly it relates to chemokine receptor 
antagonists capable of expecting effects as rennedies and/or prophylactics for diseases such as atherosclerosis, rheu- 
nnatoid arthritis, psoriasis, asthma, ulcerative colitis, nephritis (nephropathy), multiple sclerosis, pulmonary fibrosis, 
cardiomyopathy, hepatitis, pancreatitis, sarcoidosis, Crohn's disease, endometriosis, congestive heart failure, viral 
meningitis, cerebral Infarction, neuropathy, Kawasald disease, sepsis, allergic rhinitis and allergic demriatitis wherein 

10 infiltration of blood leukocyte components such as monocytes or lymphocytes into tissues plays a principal role in 
progression and maintenance of diseases. 

Background Art 

15 [0002] Chemokines are a generic name of a group of inflammatory/immunomodulatory polypeptides having a mo- 
lecular weight of 6 to 15 KD and produced in inflammatory sites by various kinds of cells, for example, macrophages, 
monocytes, eosinophils, neutrophils, fibroblasts, vascular endothelial ceils, smooth muscle cells and mast ceils. The 
chemokines are classified into two major subgroups of CXC chemokines (or a-chemokines) and CC chemokines (or 
p - chemokines) by the common location of four preserved cysteine residues and a difference in chromosomal locations 

20 of genes encoding the chemokines. The first two cysteines of the CXC chemokines are separated by one amino acid; 
however, the same cysteines of the CC chemokine are adjacent. For example, IL-S (an abbreviation for interleukin-8) 
is the CXC chemokines. On the other hand, MIP-1 ct/p (an abbreviation for macrophage inflammatory protein-1 ce/p), 
MCP-1 (an abbreviation for monocyte chemoattractant protein-1) and RANTES (an abbreviation for regulated upon 
activation, normal T-cell expressed and secreted) are cited as the CC chemokines. 

25 [0003] Furthemiore, there also exist chemokines which do not fall into either of chemokine subgroups. Lymphotactin 
having only two cysteines and classified as C chemokines and fractalkine classified as CX3C chemokines because 
the first two cysteines are separated by three amino acids and having a chemokinelike domain in the mucin structure 
are cited as such a chemokine. The chemokines promote cell migration and have expression enhancing actions on 
cellular adhesion molecules such as integrins and further cellular adhesion enhancing actions. Therefore, the chem- 

30 okines are thought to be protein factors closely involved in the adhesion and infiltration of leukocytes or the like into 
the pathogenic sites such as inflammatory tissues. See, for example, The Chemokine Facts Book, by Vaddi, K. et al., 
Academic Press, 1997; Chemoattractant Ligand and Their Receptors, edited by Horuk, R., CRC Press, 1996; Ward, 
G. W. et al., Biochem. J., 1998, 333, 457; Luster, A. D., New Engl. J. Med., 1998, 338, 436; Bagglioni, M., Nature, 
1998, 392, 565; Rollins. B. J., Blood, 1997, 90, 909; Alam, R., J. Allergy Clin. Immunol., 1997, 99, 273; Hancock, W. 

35 w., Am. J. Pathol., 1996, 148, 681 ;Taub, D. D., Cytokine & Growth Factor Rev., 1996, 7, 335 ; Strieter, R. M. et al., J. 
Immunol., 1996, 156, 3583; Furie, M. B. et ai., Am. J. Pathol., 1995, 146, 1287;Schaii, T. J. et al.. Current Opinion in 
Immunology, 1994, 6, 865,; and Edginton, S. M., Biotechnology, 1993, 11, 676 as references. 
[0004] For example, MIP-1 a causes a transient increase in intracellular calcium Ion concentration levels and induces 
cell migration of T lymphocytes or B lymphocytes (see, for example. Tabu, D. D. et al., Science, 1993, 260, 355 and 

40 Shall, T J. etal., J. Exp. Med., 1993, 177, 1821), cell migration of eosinophils (see, for example, Rot, A. etal., J. Exp. 
Med., 1992, 176, 1489), cell migration of NKcells (see, for example, MagazachI, A. A. etal., J. Immunol., 1994, 153, 
4969), expression of Integrins (see, for example, Vaddi, K. et al., J. Immunol., 1994 ,153, 4721) and differentiation of 
osteoclasts (see, for example, Kukita, T. et al., Lab. Invest., 1997, 76, 399). MIP-1 a also Increases the IgE and lgG4 
production in B cells (see, for example, Kimata, H. et al., J. Exp. Med., 1996, 183, 2397) and inhibits the proliferation 

45 of hematopoietic stem cells (see, for example, Mayani, H. etal., Exp. HematoL, 1995, 23, 422; Keller, J. R. et al.. Blood, 
1994, 84, 2175; Eaves, C. J. et al., Proc. Natl. Acad. Sci. USA, 1993, 90, 12015; Bodine, D. M. et al., Blood, 1991 , 78, 
914; and Broxmeyer, H. E. et al., Blood, 1990, 76, 1110). 

[0005] As to the association of MIP-1 a with in vivo actions or pathogenesis of diseases, it has been reported that 
the MIP-1 a is a pyrogen in rabbits (see, for example, Davatelis, G. et al.. Science, 1989, 243, 1066) and the injection 
50 of the MIP-1 a Into the footpads of mice results in inflammatory reactions such as infiltration of neutrophils or mono- 
nuclear ceils (see, for example, Alam, R. et al., J. Immunol., 1994, 152, 1298). 

[0006] It has been also reported that a neutralizing antibody to MIP-1 a has inhibitory effects or remedial effects in 
animal models of granuloma (see, for example, Lukacs, N. W. etal., J. Exp. Med., 1993, 177, 1551), asthma (see, for 
example, Lukacs, N. W. et al., Eur. J. Immunol., 1995, 25, 245 and Lukacs, N. W. et al., J. Immunol., 1997, 158, 4398), 
55 multiple sclerosis (see, for example, Karpus, W. J. et al., J. Immunol., 1995, 155, 5003 and Karpus, W. J. et al., J. 
Leukoc. Biol., 1997, 62, 681), idiopathic pulmonary fibrosis (see, for example. Smith, R. E. et al., J. Immunol., 1994, 
153, 4704 and Smith, R. E., Biol. Signals, 1996, 5, 223), acute lung injury (see, for example, Shanley, T. P. et al., J. 
Immunol., 1995, 154, 4793 and Standiford, T. J. etal., J. Immunol., 1995, 155, 1515) and rheumatoid arthritis (see, for 
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example, Kasama, T. et al., J. Clin. Invest., 1995, 95, 2868) and the like. Furthermore, It has been reported that cox- 
sackie virus infection-induced myocarditis or herpes stromal keratitis is inhibited in MIP-1a gene deficient mice (see, 
for example, Cook, D. N. et al., Science, 1995, 269, 1583 andTumpey,T. M. et al., J. Virology, 1998, 72, 3705). 
[0007] In addition, significant expression of MIP-1 a was recognized in patients such as chronic pulmonary inflam- 

5 matory diseases (see, for example, Standiford, T. J. et al.. J. Immunol., 1993, 151 , 2852), hypersensitivity pneumonitis 
(see, for example, Denis, M., Am. J. Respir. Crit. Care Med., 1995, 151, 164), rheumatoid arthritis (see, for example, 
Koch, A. E. et al., J. Clin. Invest., 1994, 93, 921), infectious meningitis (see, for example, Lahrtz, R et al., J. Neuroim- 
munol., 1998, 85, 33) and chronic inflammation of muscle (see, for example, Adams, E. M. et al., Proc. Assoc. Am. 
Physicians, 1997, 109, 275). The studies Indicate that MIP-1a is deeply involved in the local accumulation of various 

10 subtypes of leukocytes in association with initiation, progression and maintenance of inflammatory diseases. 

[0008] MCP-1 [also known as MCAF (an abbreviation for macrophage chemotactic and activating factor) or JE] is a 
CC chemokine produced by monocytes/macrophages, smooth muscle cells, fibroblasts and vascular endothelial cells 
and has a cell migration activity and cell adhesion enhancing actions on monocytes (see, for example, Valente, A. J. 
et al.. Biochemistry, 1988, 27, 4162; Matsushima, K. et al., J. Exp. Med., 1989, 169, 1485; Yoshimura, T. et al., J. 

15 Immunol., 1989, 142, 1956; Rollins, B. J. et al., Proc. Natl. Acad. Sci. USA, 1988, 85, 3738; Rollins, B. J. et al., Blood, 
1991, 78, 1112; Jiang, Y. et al., J, Immunol., 1992, 148, 2423; and Vaddi, K. et al., J. Immunol., 1994, 153, 4721), 
memory! lymphocytes (see, for example, Carr., M. W. et al., Proc. Natl. Acad. Scl. USA, 1 994, 91 , 3652), T lymphocytes 
(see, for example, Loetscher, P. et al., FASEB J., 1994, 8, 1055) and natural killer cells (NK cells) (see, for example, 
Loetscher, P. et al., J. Immunol., 1996, 156, 322 and Allavena, P. et al., Eur. J. Immunol., 1994, 24, 3233) or the like 

20 and MCP-1 further has actions as a histamine releasing factor from basophils (see, for example. Alam R. et al., J. Clin. 
Invest., 1992, 89, 723; Bischoff, S. C. et al., J. Exp. Med., 1992, 175, 1271; and Kuna, P. et al., J. Exp. Med., 1992, 
175,489). 

[0009] Moreover, remarkable expression of MCP-1 has been reported in diseases in which the accumulation of 

monocytes/macrophages and/or T cells is thought to be deeply involved in Initiation, progression and maintenance of 

25 lesions such as atherosclerosis (see, for example, Hayes, I. M. et al., Arterioscler. Thromb, Vase, Biol., 1998, 18, 397; 
Takeya, M. et al.. Hum. Pathol., 1993, 24, 534; Yla-Herttuala, S. et al., Proc. Natl. Acad. Sci. USA, 1991, 88, 5252; 
and Nelken, N. A., J. Clin. Invest., 1991, 88, 1121), rheumatoid arthritis (see, for example, Koch, A. E. et al., J. Clin. 
Invest, 1992, 90, 772; Akahoshl,T. et al., Arthritis Rheum., 1993. 36, 762; and Robinson, E. etal., Clin. Exp. Immunol., 
101, 398), nephritis (see, for example, Noris, M. et al.. Lab. Invest, 1995, 73, 804; Wada, T. et al.. Kidney Int, 1996, 

30 49, 761 ; and Gesualdo, L. et al., Kidney Int., 1997, 51 , 155), nephropathy (see, for example, Saitoh, A. et al., J. Clin. 
. Lab. Anal., 1998, 12, 1; Yokoyama, H. et al., J. Leukoc. Biol., 1998, 63, 493), pulmonary fibrosis and pulmonary sar- 
coidosis (see, for example, Sugiyama, Y. et al., Internal Medicine, 1997, 36, 856), asthma (see, for example, Karlna, 
M. et al., J. Invest. Allergol. Clin. Immunol., 1997, 7, 254; Stephene, T. H., Am. J. Respir. Crit. Care Med., 1997, 156, 
1377; and Sousa, A. R. et al.. Am. J. Respir. Cell Mol. Biol., 1994, 10, 142), multiple sclerosis (see, for example, 

35 McManus, C. et al., J. Neuroimmunol., 1998, 86, 20), psoriasis (see, for example, Glllltzer, R. etal., J. Invest Demiatol., 
1993. 101 , 127), Inflammatory bowel disease (see, for example, Grimm, M. C. et al., J. Leukoc. Biol., 1996, 59, 804 
and Reinecker, H. C. et al., Gastroenterology, 1995, 106, 40), cardiomyopathy (see, for example, Seino, Y. et a!., 
Cytokine, 1995, 7, 301), endometriosis (see, for example, Jolicoeur, C. et al., Am. J. Pathol., 1998, 152, 125), intra- 
peritoneal adhesion (see, for example, Zeynelogtu, H. B. et al., Human Reproduction, 1998, 13, 1194), congestive 

40 heart failure (see, for example, Aurust, P. et al.. Circulation, 1998, 97, 1136), chronic liver disease (see, for example, 
Marra, F. et al.. Am. J. Pathol., 1998, 152, 423), viral meningitis (see, for example, Lahrtz, F. et al., Eur. J. Immunol., 
1 997, 27, 2484), Kawasaki disease (see, for example, Wong, M . et al., J. Rheumatol., 1 997, 24, 1 1 79) and sepsis (see, 
for example, Salkowski, C. A. et al., Infect Immun., 1998, 66, 3569), 

[0010] The inhibitory effects or remedial effects of an anti-MCP-1 antibody have been reported in animal models 
45 such as rheumatoid arthritis (see, for example, Schimmer, R. C. et al., J. Immunol., 1998, 160, 1466; Schrier, D. J., J. 
Leukoc. Biol., 1998, 63, 359; and Ogata H. et al., J. Pathol., 1997, 182, 106), multiple sclerosis (see, for example, 
Karpus, W. J., J. Leukoc. Biol., 1997, 62., 681), nephritis (see, for example, Lloyd, C. M. et al., J. Exp. Med., 1997, 
185, 1371 and Wada T. etal., FASEB J., 1996, 10, 1418), asthma (see, for example, Gonzalo, J.-A. etal., J. Exp. Med., 
1998, 188, 157 and Lukacs, N. W., J. Immunol., 1997, 158, 4398), atherosclerosis (see, for example, Guzman, L. A. 
50 et al., Circulation, 1993, 88 (suppl.), 1-371), delayed type hypersensitivity (see, for example, Rand, M. L. et al.. Am. J. 
Pathol., 1996, 148, 855), pulmonary hypertension (see, for example, Kimura, H. etal., Lab. Invest., 1998, 78, 571) and 
intraperitoneal adhesion (see, for example, Zeyneloglu, H. B. et al.. Am. J. Obstet. Gynecol., 1998, 179, 438). 
[0011] Further, it has been reported that MCP-1 (9-76) which is a peptide antagonist of MCP-1 inhibits arthritis in the 
mouse model (see, for example, Gong, J.-H. , J. Exp, Med., 1997, 186, 131) and that MCP-1 is ess ntialto monocyte 
55 mobilization in vivo in studies on MCP-1 gene deficient mice (see, for example, Lu, B. et al., J. Exp. Med., 1998, 187, 
601 and Gu, L. etal., Moll. Cell, 1998, 2, 275). 

[0012] These data indicate that chemokines such as MIP-1 a and MCP-1 accumulate monocytes, lymphocytes or 
the like in disease sites and activate the cells and thus strongly suggest that the chemokines are deeply associated 
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with initiation, progression and nnalntenance of diseases wherein monocytes, lymphocytes and the like are assumed 
to be deeply associat d with the progression of lesion, for example, atherosclerosis, rheumatoid arthritis, psoriasis, 
asthma, ulcerative colitis, nephritis (nephropathy), multiple sclerosis, pulmonary fibrosis, myocarditis, hepatitis, pan- 
creatitis, sarcoidosis, Crohn's disease, endometriosis, congestive heart failure, viral meningitis, cerebral infarction, 

5 neuropathy, Kawasaki disease and sepsis (see, for example, Rovin, B. H. et al., Am. J. Kidney. Dis., 1998, 31, 1065; 
Lloyd, C. et al., Curr. Opin. Nephrol. Hypertens., 1998, 7, 281; Conti, P. et al., Allergy and Asthma Proc, 1998, 19, 
121; Ransohoff, R. M. et al., Trends Neuroscience., 1998, 21, 154; and MacDennott, R. P. et al., Inflammatory Bowel 
Diseases, 1998, 4, 54). A drug which inhibits actions of chemokines on target cells, therefore, can be expected to be 
useful as remedies and/or prophylactics for the diseases. 

10 [0013] On the other hand, the cloning of genes encoding specific receptors for chemokines has been promoted, and 
It has become apparent that the receptors are G protein-coupled seven-transmembrane receptors present on various 
leukocytes. At least 5 CXC chemoklne receptors (CXCR1 to CXCR5) and eight CC chemoklne receptors (CCR1 to 
CCR8) have hitherto been specified. For example, IL-8 Is a ligand of CXCR1 and CXCR2. MIP-1a is a ligand of CCR1 
and CCR5, and MCP-1 is a ligand of CCR2A and CCR2B (see, for example, Holmes, W. E. et al.. Science, 1 991 , 253, 

15 1278-1280; Murphy, R M. et al., Science, 253, 1280-1283; Neote, K. etal.. Cell, 1993, 72, 415-425; Charo, I. F. et al., 
Proc. Natl. Acad. Sci., USA, 1994, 91 , 2752-2756; Yamagami, S. et al., Biochem. Biophys. Res. Commun., 1994, 202, 
1156-1162; Combadier, C. et a!., The Journal of Biological Chemistry, 1995, 270, 16491-16494; Power, C. A. et al., J. 
Biol. Chem., 1995, 270, 19495-19500; Samson, M. etal., Biohemistry, 1996, 35, 3362-3367; and Murphy, R M. etal.. 
Annual Review of Immunology, 1994, 12, 592-633). 

20 [0014] Further, it has been reported that the pulmonary inflammation and granuloma are suppressed in CCR1 gene 
deficient mice (see, for example, Gao, J.-L. et al., J. Exp. Med., 1997, 185, 1959 and Gerard, C. et al., J. Clin. Invest., 
1997, 100, 2022) and that accumulation of macrophages and formation of atherosclerotic lesions are decreased in 
CCR2 gene deficient mice (see, for example, Boring, L. et al., Nature, 1998, 394, 894; Kuzlel, W. A. et al., Proc. Natl. 
Acad. Sci. USA, 1 997, 94, 12053; Kurihara, T. etal., J. Exp. Med., 1997, 186, 1 757; and Boring, L. et al., J. Clin. Invest., 

25 1997, 100, 2552). Therefore, compounds capable of inhibiting binding of chemokines such as MIP-1 a and/or MCP-1 
to the receptors, i.e. chemoklne receptor antagonists can be expected to be useful as a drug which inhibits the actions 
of the chemokines such as MIP-1 a and/or MCP-1 on target cells; however, the drug having the actions is not known. 
[0015] Cyclic amine derivatives such as various kinds of piperidines or piperazines have recently been reported to 
have chemoklne receptor antagonistic activity (see, for example, W09724325; Hesselgesser, J. et al., J. Biol. Chem., 

30 1998, 273, 15687; Howard, O. M. Z. et al., J. Med. Chem., 1998, 41, 2184; W09744329; WO9802151; WO9804554: 
WO9825605; W09825617; WO9825604; W09831364; W09856771; WO9909984; WO9904794; W09917773; 
W09937617; W09937619; W09737651; W09938514; WO200014086; WO200014089; EP903349; JP9-249566; 
JP9-25572; and JP11-711350). The compounds, however, are different from the compounds used In the present In- 
vention. 

35- 

Disclosure of the Invention 



[0016] It is an object of the present invention to provide therapies for diseases wherein the binding of chemokines 
such as MIP-1 a and/or MCP-i to receptors on target cells is one of the pathogenesis by using a small-molecular 
40 compound having an inhibitory activity against the binding of the chemokines such as MIP-1 a and/or MCP-1 to the 
receptors on the target ceils. 

[0017] As a result of intensive studies, the present inventors have found that cyclic amine derivatives having an 
arylalkyi group, pharmaceutically acceptable C1-C3 alkyl-addition salts thereof or phannaceutically acceptable acid- 
addition salts thereof have an inhibitory activity against the binding of chemokines such as MIP-1 a and/or MCP-1 to 
45 the target cells and that the compounds can be useful as remedies or prophylactics for diseases considered to be 
associated with the chemokines such as MIP-1a and/or MCP-1 . The present invention has been accomplished on the 
basis of the findings. 

[0018] That is, the present invention is remedies or prophylactics for diseases in association with chemokines or 
chemoklne receptors comprising compounds represented by the following fomnula (I), pharmaceutically acceptable 
50 acid addition salts thereof or phannaceutically acceptable C^-Cg alkyi addition salts thereof as an active ingredient, 

r1 y(CH2)k^ O 



55 



>-(CH2)j-N h- (CH2)n-N-C-(CH2)p— [-(CH2)q-G-R^ ( I ) 

r2 .\r.H-^_' R' 
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wherein 

Ri is a phenyl group, a C3-C8 cycloalkyi group or an aromatic heterocyclic group having 1 to 3 oxygen atoms, 
sulfur atoms and/or nitrogen atoms as heteroatoms; the phenyl group or the aromatic heterocyclic group in the R"" 

5 may be condensed with a benzene ring or an aromatic heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms 

and/or nitrogen atoms as heteroatoms to form a condensed ring; th phenyl group, the Cg-Cg cycloalkyi group, 
the aromatic heterocyclic group or the condensed ring in the above may be substituted with an optional number 
of halogen atoms, hydroxy groups, cyano groups, nitro groups, carboxy groups, carbamoyl groups, C^-Cg alkyi 
groups, C3-C8 cycloalkyi groups, Cg-Cg alkenyl groups, C^-Ce alkoxy groups, C^-Cg alkylthio groups, C3-C5 

10 alkylene groups, C2-C4alkylenoxy groups, Ci-C3alkylenedioxy groups, phenyl groups, phenoxy groups, phenylth- 

io groups, benzyl groups, benzyloxy groups, benzoylamino groups, Cg-Cy alkanoyi groups, C2-C7 alkoxycarbonyl 
groups, C2-C7 alkanoyloxy groups, Cg-Cy alkanoylamino groups, Cg-Cy N-alkylcarbamoyI groups, C4-C9 N-cy- 
cloalkylcarbamoyl groups, C^-Ce alkylsulfonyl groups, C3-C8 (alkoxycarbonyl)methyl groups, N-phenylcarbamoyI 
groups, piperidinocarbonyl groups, morpholinocarbonyl groups, 1 -pyrrolidinylcarbonyt groups, bivalent groups rep- 

15 resented by the fomnula; -NH(C=0)0-, bivalent groups represented by the fomiula: -NH(C=S)0-, amino groups, 

mono(C^-C6 alkyl)amino groups or di(Ci-C6 alkyl)amino groups; the substitutent groups of the phenyl group, the 
C3-C8 cycloalkyi group, the aromatic heterocyclic group or the condensed ring may further be substituted with an 
optional number of halogen atoms, hydroxy groups, amino groups, trifiuoromethyl groups, C^-Cg alkyI groups or 
C^-Cg alkoxy groups, 

20 r2 is a hydrogen atom, a C^-Cg alkyi group, a C2-C7 alkoxycarbonyl group, hydroxy group or a phenyl group; the 

Ci-Cg alkyI group or the phenyl group in the R2 may be substituted with an optional number of halogen atoms, 
hydoxy groups, C^-Cg alkyI groups or C^-Cg alkoxy groups, with the proviso that R2 is not hydroxy group when j is 0; 
j is an Integer of 0 to 2; 
k is an integer of 0 to 2; 

25 m is an integer of 2 to 4; 

n is 0 or 1 ; 

R3 is a hydrogen atom or a C-i-Cg alkyl group which may be substituted with (one or two phenyl groups which may 
respectively be substituted with an optional number of the same or different halogen atoms, hydroxy groups, C^-Cg 
alkyl groups or C-,-Cg alkoxy groups); 

30 r4 and R^ are the same or different and are each a hydrogen atom, a hydroxy group, a phenyl group or a C^-Cg 

alkyl group; the C^-Cq alkyl group in the R^ and R^ may be substituted with an optional number of halogen atoms, 
hydroxy groups, cyano groups, nitro groups, carboxy groups, carbamoyl groups, mercapto groups, guanidino 
groups, C3-C8 cycloalkyi groups, C^-Cg alkoxy groups, C^-Cg alkylthio groups, (phenyl groups which may be sub- 
stituted with an optional number of halogen atoms, hydroxy groups, C^-Cg alkyl groups, C^-Cg alkoxy groups or 

35 benzyloxy groups), phenoxy groups, benzyloxy groups, benzyloxycarbonyl groups, Cg-Cy alkanoyi groups, Cg-Cy 

alkoxycarbonyl groups, C2-C7 alkanoyloxy groups, C2-C7 alkanoylamino groups, C2-C7 N-alkylcarbamoyl groups, 
C^-Cg alkylsulfonyl groups, amino groups, mono(C^-Cg alkyl)amino groups, di(Ci-Cg alkyl)amino groups or (aro- 
matic heterocyclic groups having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms or 
condensed rings fomied by condensation of the aromatic heterocyclic groups having the 1 to 3 oxygen atoms, 

40 sulfur atoms and/or nitrogen atoms as the heteroatoms with benzene rings) or both R^ and R^ together may fomri 

a 3- to a 6-membered cyclic hydrocarbon; 
p Is 0 or 1 ; 
q is 0 or 1 ; 

G is a group represented by -CO-, -SO2-, -C0-0-, -NR^-CO-, -CO-NR^-. -NH-CO-NH-, -NH-CS-NH-, -NR7.SO2-, 

45 -SO2-NR7-, -NH-CO-0- or -0-CO-NH-, 

wherein R^ is a hydrogen atom or a C^-Cg alkyl group or R^, together with R^, may fonn a Cg-Cg alkylene group; 
R6 is a phenyl group, a Cg-Cg cycloalkyi group, a C^Cq cycloalkenyl group, a benzyl group or an aromatic hete- 
rocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms; the phenyl group, 
the benzyl group or the aromatic heterocyclic group in the R^ may be condensed with a benzene ring or an aromatic 

50 heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms to fomi a 

condensed ring; the phenyl group, the C3-C8 cycloalkyi group, the C3-Cg cycloalkenyl group, the benzyl group, the 
aromatic heterocyclic group or the condensed ring in the above R® may further be substituted with an optional 
number of halogen atoms, hydoxy groups, mercapto groups, cyano groups, nitro groups, thiocyanato groups, 
carboxy groups, carbamoyl groups, trifiuoromethyl groups, C^-Cg alkyl groups, C^Cq cycloalkyi groups, Cg-Cg 

55 alkenyl groups, C^-Cg alkoxyl groups, C3-C8 cycloalkyloxy groups, C^-Cg alkylthio groups, C-,-C3 alkylenedioxy 

groups, phenyl groups, phenoxy groups, phenylamino groups, benzyl groups, benzoyl groups, phenylsulfinyl 
groups, phenylsulfonyl groups, 3-phenylureido groups, C2-C7 alkanoyi groups, C2-C7 alkoxycarbonyl groups, 
C2-C7 alkanoyloxy groups, C2-C7 alkanoylamino groups, C2-C7 N-alkylcarbamoyl groups, C^-Cg alkylsulfonyl 
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groups, phenylcarbamoyi groups, N,N<li(Ci-C6 alkyi)su)famoyl groups, amino groups, mono(C^-Cg alkyl)amino 

groups, di(C^-C6 alkyl)amino groups, benzylamino groups, C2-C7 (alkoxycarbonyl)amino groups, CyC^ (alkylsul- 
fonyI)amino groups or bis(Ci-C5 alkylsulfonyl)amino groups; the substitutent groups of the phenyl group, the C3-C8 
cycloalkyi group, the C3-C8 cycioalkenyl group, the benzyl group, the aromatic heterocyclic group or the condensed 
5 ring may further be substituted with an optional number of halogen atoms, cyano groups, hydroxy groups, amino 

groups, trifluoromethyl groups, C^-Cg alkyi groups, C^-Cg alkoxyl groups, C^-Cg alkylthio groups, mono(C^-Cg 
alkyl)amino groups or ditC^-Cg alkyl)amino groups. 

[0019] The compounds represented by the above fomiula (I) have an inhibitory activity against the binding of chem- 
10 okines such as MIP-1a and/or MCP-1 to target cells and an inhibitory activity against physiological actions of the 
chemokines such as MIP-1a and/or MCP-1 on the target cells. 

Brief Description of Drawings 

15 [0020] 

Fig. 1 Is a drawing illustrating effects of Compd. No. 1583 on arthritis when the compound Is orally administered 

for 12 weeks. 

Fig. 2 is a drawing illustrating effects of the Compd. No. 1583 on synovial hyperplasia. 
20 Fig. 3 Is a drawing illustrating effects of the Compd. No. 1583 on the chondrolysis of articular cartilages. 

Fig. 4 is a drawing illustrating effects of the Compd. No. 1583 on the osteolysis of subchondral bone. 
Fig. 5 is a drawing Illustrating effects of Compd. No. 1245 on hindlimb footpads swelling when the compound is 
orally administered for 3 weeks. 

Fig. 6 Is a drawing illustrating suppressive effects of the Compd. No. 1583 on proteinuria. 
25 Fig. 7 Is a drawing illustrating suppressive effects of the Compd. No. 1245 on proteinuria. 

Fig. 8 is a drawing illustrating effects of the Compd. No. 1583 in animal models of chronic relapsing experimental 
altergic encephalomyelitis. 

Fig. 9 Is a drawing illustrating effects of the Compd. No. 1245 In animal models of chronic relapsing experimental 
allergic encephalomyelitis. 

30 

Best Mode for Carrying Out the Invention 

[0021] In the above formula (I), R"" is a phenyl group, a C3-C8 cycloalkyi group or an aromatic heterocyclic group 
having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms; the phenyl group or the aromatic 

35 heterocyclic group in the above may be condensed with a benzene ring or an aromatic heterocyclic group having 
1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms to fomn a condensed ring; the phenyl group, 
the C3-C8 cycloalkyi group, the aromatic heterocyclic group or the condensed ring in the above R"" may further be 
substituted with an optional number of halogen atoms, hydroxy groups, cyano groups, nitro groups, carboxy groups, 
carbamoyl groups, C^-Cg alkyI groups, C3-C8 cycloalkyi groups, C2-Cg alkenyl groups, C^-Cg alkoxy groups, C^Cg 

40 alkylthio groups, C3-C5 alkylene groups, C2-C4 alkylenoxy groups, C^-Cg alkylenedloxy groups, phenyl groups, phe- 
noxy groups, phenylthio groups, benzyl groups, benzyloxy groups, benzoylamino groups, Cg-Cy alkanoyi groups, Cg-Cy 
alkoxycarbonyl groups, Cg-Cy alkanoyloxy groups, Cg-C^ alkanoylamino groups, Cg-Cy N-alkylcarbamoyI groups, 
C4-C9 N-cycloalkylcarbamoyI groups, C^-Cg alkylsutfonyl groups, C3-C8 (alkoxycarbonyl)methyl groups, N-phenylcar- 
bamoyl groups, piperidlnocarbonyl groups, morphollnocarbonyl groups, 1 -pyrrolidinyl carbonyl groups, bivalent groups 

45 represented by the fonnula -NH(C=0)0-, bivalent groups represented by the fomiula -NH(C=S)0-, amino groups, 
mono(C^-Cg alkyl)amino groups or di(C-,-Cg alkyl)amino groups. 

[0022] The "C3-C8 cycloalkyi group" In means a cyclic alkyI group, and Includes for example cyclopropyl group, 
cyclobutyl group, cyclopentyl group, cyclohexyl group, cycloheptyl group, cyclooctyl group and the like. The "C3-C8 
cycloalkyi group" is preferably cyclopropyl group, cyclopentyl group, cyclohexyl group or the like. 

50 [0023] The "aromatic heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heter- 
oatoms" in R^ means an aromatic heterocyclic group, and includes for example thienyl group, furyl group, pyrrolyl 
group, imidazolyl group, pyrazolyl group, oxazolyl group, isoxazolyl group, thiazolyl group, isothiazolyl group, pyridyl 
group, pyrimidinyl group, triazinyl group, triazolyl group, oxadiazolyl (furazanyl) group, thiadiazolyl group and the like. 
The "aromatic heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrog n atoms as heteroatoms" is 

55 preferably thienyl group, furyl group, pyrrolyl group, isoxazolyl group, pyridyl group or the like. 

[0024] The "condensed ring" in R^ means a bicyclic aromatic heterocyclic group formed by condensing the phenyl 
group or the aromatic heterocyclic group with a benzene ring or the aromatic heterocyclic group having 1 to 3 oxygen 
atoms, sulfur atoms and/or nitrogen atoms as heteroatoms In an optional position, and includes for example naphthyl 
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group, indolyl group, benzofuranyl group, benzothlenyl group, quinolyl group, benzlmidazolyl group, benzoxazolyl 
group, benzotrlazolyl group, benzoxadlazolyl (benzofurazanyl) group, benzothiadiazolyl group and the like. 
[0025] Among them, It Is especially preferable for R"" to be a phenyl group, an isoxazolyl group or an Indolyl group. 
[0026] The "halogen atoms" as the substltuents of the phenyl group, the C^Cq cycloalkyl group, the aromatic hete- 
5 rocyclic group or the condensed ring mean a fluorine atom, a chlorine atom, a bromine atom, an iodine atom and the 
like, and fluorine atom, chlorine atom or bromine atom is specifically preferable. 

[0027] The "C^-Ce alkyi groups" as the substltuents of R** mean C^-Cg straight or branched alkyt groups, and Include 
for example, methyl group, ethyl group, n-propyl group, n-butyl group, n-pentyl group, n-hexyl group, n-heptyl group, 
n-octyi group, isopropyl group, isobuty group, sec-butyl group, tert-butyl group, isopentyl group, neopentyl group, tert- 
10 pentyl group, Isohexyl group, 2-methylpentyl group, 1 -ethylbutyl group and the like. The "C^-Cg alky! groups" are spe- 
cifically preferably methyl group, ethyl group, propyl group, isopropyl group or the like. 

[0028] The "C3-C8 cycloalkyl groups" as the substltuents of R"" are the same as defined in the "C^-Cq cycloalkyl 
group" in the above R^ and specifically preferably include for example the same groups. 

[0029] The "C2-Ce alkenyl groups" as the substltuents of R"" mean C2-C6 straight or branched alkenyl groups, and 
15 include for example vinyl group, allyl group, 1-propenyl group, 2-butenyl group, 3-butenyl group, 2-methyl-1-propenyl 
group, 4-pentenyl group, 5-hexenyl group, 4-methy!-3-pentenyl group and the like. The "C2-C6 alkenyl groups" are 
specifically preferably vinyl group and 2-methyl-1-propenyl group or the like. 

[0030] The "C^-Cg alkoxy groups" as the substltuents of R^ mean groups composed of the above C^-Cg alkyI groups 
and oxy group, and methoxy group, ethoxy group or the like Is specifically preferable. 
20 [0031] The "C^-Cg alkylthio groups" as the substltuents of R*" mean groups composed of the above C^-Cg alkyI groups 
and thio group, and methylthio group, ethyithio group or the like is specifically preferable. 

[0032] The "C3-C5 alkylene groups" as the substltuents of R"" mean C3-C5 bivalent alkylene groups, and include for 
example, trimethylene group, tetramethylene group, pentamethylene group, 1 -methyltrimethylene group and the like. 
The "C3-C5 alkylene groups" are specifically preferably trimethylene group, tetramethylene group or the like. 
25 [0033] The "C2-C4 alkylenoxy groups" as the substltuents of R"" mean groups composed of C2-C4 bivalent alkylene 
groups and oxy group and include, for example, ethylenoxy group (-CH2CH2O-), trimethylenoxy group 
(-CH2CH2CH2O-), tetramethylenoxy group (- CH2CH2CH2CH2O-), 1 ,1-dimethylethylenoxy group (-CH2C(CH3)20-) 
and the like. The "C2-C4 alkylenoxy groups" are specifically preferably ethyleneoxy group, trimethylenoxy group or the 
like. 

30 [0034] The"Ci-C3 alkylenedloxy groups" as the substltuents of Ri mean groups composed of C1-C3 bivalent alkylene 
groups and two oxy groups and include, for example, methylenedioxy group (-OCH2O-), ethylenedioxy group 
(-OCH2CH2O-), trimethylenedloxy (-OCH2CH2CH2O-) group and propylenedioxy (-OCH2CH(CH3)0-) group and the 
like. The "C1-C3 alkylenedioxy groups" are specifically preferably methylenedioxy group, ethylenedioxy group or the 
like. 

35 [0035] The "C2-C7 alkanoyi groups" as the substltuents of R'' mean Cg-Cy straight or branched alkanoyi groups, and 
include for example, acetyl group, propanoyi group, butanoyi group, pentanoyi group, hexanoyi group, heptanoyi group, 
isobutyryl group, 3-methylbutanoyl group, 2-methylbutanoyl group, pivaloyi group, 4-methylpentanoyl group, 
3,3-dimethylbutanoyl group, 5-methylhexanoyl group and the like, and acetyl group orthe like Is specifically preferable. 
[0036] The "C2-C7 alkoxycarbonyl groups" as the substltuents of R"" mean groups composed of the above C^-Cg 

40 alkoxy groups and carbonyl group, and methoxycarbonyl group, ethoxycarbonyl group or the like is specifically pref- 
erable. 

[0037] The "C2-C7 alkanoyloxy groups" as the substltuents of Ri mean groups composed of the above Cg-Cy alkanoyi 
groups and oxy group, and acetyloxy group or the like is specifically preferable. 

[0038] The "C2-C7 alkanoylamino groups" as the substltuents of R"" mean groups composed of the above C2-C7 
45 alkanoyi groups and amino group, and acetylamino group orthe like Is specifically preferable. 

[0039] The "C2-C7 alkylcarbamoyi groups" as the substltuents of R^ mean groups composed of the above C-,-Cg 
alkyI groups and carbamoyl group, and N-methylcarbamoyI group, N-ethylcarbamoyI group orthe like is specifically 
preferable. 

[0040] The "C4-C9 N-cycloalkylcarbamoyI groups" as the substltuents of R^ mean the above C3-C8 cycloalkyl groups 
50 and carbamoyl group, and N-cyclopentylcarbamoyI group, N-cyclohexylcarbamoyI group orthe like is preferable. 

[0041] The "Ci-Cg alkylsulfonyl groups" as the substituents of R"* mean groups composed of the above C^-Cg alkyi 
groups and sulfonyl group, and methylsuifonyl group orthe like is specifically preferable. 

[0042] The "C3-C8 (alkoxycarbonyl) methyl groups" as the substituents of R^ mean groups composed of the above 
C2-C7 alkoxycarbonyl groups and methyl group, and (methoxycarbonyl)methyl group, (ethoxycarbonyl)methyl group 
55 or the like Is specifically preferable. 

[0043] The "mono(Ci-Cg alkyl)amino groups" as the substituents of R*" mean amino groups substituted with the 

above Ci-Cg alkyI groups, and methylamino group, ethylamino group orthe like is specifically preferable. 

[0044] The "di(C^-Cg aikyl)amino groups" as the substituents of R^ mean amino groups substituted with the same 
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or different two C^-Cg alky I groups described above, and dimethylamino group, diethylamino group, N-ethyl-N-meth- 
ylamino group or the like is specifically preferable. 

[0045] Among those described above, examples of the substltuents of the phenyl group, the C3-Cg cycloalkyi group, 
the aromatic heterocyclic group or the condensed ring in are specifically preferably halogen atoms, hydroxy groups, 
5 C^-Cg alkyi groups, C2-C6 alkenyl groups, C^-Cg alkoxy groups, C^-Cg alkylthio groups, C2-C4 alkylenoxy groups, 
methylenedioxy groups, N-phenylcarbamoyI groups, amino groups, mono(Ci-C6 alkyl)amino groups and diCC^-Cg 
alkyl)amino groups. 

[0046] Moreover, the substltuents of the phenyl group, the Cq-Cq cycloalkyi group, the aromatic heterocyclic group 
or the condensed ring in may further be substituted with an optional number of halogen atoms, hydroxy groups, 

'0 amino groups, trifluoromethyl groups, Cj-Cg alkyI groups or C^-Cg alkoxy groups. The halogen atoms, C-j-Cg alkyI 
groups and C^-Cg alkoxy groups are the same as defined for the substltuents of the phenyl group, the Cg-Cg cycloalkyi 
group, the aromatic heterocyclic group or the condensed ring in R^ and the same groups are specifically preferable. 
[0047] In the above fomriula (I), is a hydrogen atom, a C^-Cg alkyI group, a C2-C7 alkoxycarbonyl group, a hydroxy 
group or a phenyl group; and the C^-Cg alkyl group or phenyl group in R2 may be substituted with an optional number 

IS of halogen atoms, hydroxy groups, C^-Cg alkyl groups or C^-Cg alkoxy groups, with the proviso that R2 is not a hydroxy 
group when j is 0. 

[0048] The C^-Cg alkyl group and Cg-Cy alkoxycarbonyl group in R2 are each the same as defined for the substltuents 
of the phenyl group, the Cg-Cg cycloalkyi group, the aromatic heterocyclic group or the condensed ring in R'', and the 
same examples are specifically preferable. 
20 [0049] The halogen atoms, Ci-Cg alkyl groups and C^-Cg alkoxy groups as the substltuents of the C^-Cg alkyl group 
or the phenyl group In R^ are the same as defined for the substltuents of the phenyl group, the C^-Cq cycloalkyi group, 
the aromatic heterocyclic group or the condensed ring in the above R^ and the same examples are specifically pref- 
erable. 

[0050] Among them, it is especially preferable for R^ to be a hydrogen atom. 
25 [0051] In the above formula (I), j is an integer of 0 to 2, and it is especially preferable for j to be 0. 

[0052] In the above fonnula (I), k is an integer of 0 to 2; m is an integer of 2 to 4. Among them, it Is especially 

preferable for the compounds to be 2-substituted pyrrolidines wherein k is 0 and m is 3; 3-substituted pyrrolidines when 

k Is 1 and m is 2; 3-substituted piperidines wherein k Is 1 and m Is 3; 4-substltuted piperldines wherein k Is 2 and m Is 

2; or 3-substltuted hexahydroazepines wherein k is 1 and m is 4. 
30 [0053] In the above formula (I), n is 0 or 1 . 

[0054] In particular, 3-amldopyrrolidines wherein k is 1 ; m is 2 and n is 0 and 4-(amidomethyl)ptperldines wherein k 

is 2; m is 2 and n is 1 are especially preferable. 

[0055] In the above fomiula (I), R3 is a hydrogen atom or a C^-Cg alkyl group which may be substituted with (one or 
two phenyl groups which may respectively be substituted with an optional number of the same or different halogen 
35 atoms, hydroxy groups, C^-Cg alkyl groups or C^-Cg alkoxy groups). 

[0056] The C^-Cg alkyl group in R3 is the same as defined for the substituent group of the phenyl group, the C3-CQ 
cycloalkyi group, the aromatic heterocyclic group or the condensed ring in the above R"* , and methyl group, ethyl group 
or propyl group is specifically preferable. 

[0057] The halogen atoms, C^-Cg alkyl groups and C^-Cg alkoxy groups as the substltuents of the phenyl groups as 
40 the substltuents of the C^-Cg alkyl group in R^ are each the same as defined for substltuents of the phenyl group, the 
Ca-Cg cycloalkyi group, the aromatic heterocyclic group or the condensed ring in the above R^, and the same examples 
are specifically preferable. 

[0058] Among them, it is especially preferable for R^ to be a hydrogen atom. 

[0059] In the above fonnula (I), R^ and R^ are each the same or different and are each a hydrogen atom, a hydroxy 
45 group, a phenyl group or a C^-Cg alkyl group; and the C^-Cg alkyl group in R^ and R^ may be substituted with an 
optional number of halogen atoms, hydroxy groups, cyano groups, nitro groups, carboxy groups, carbamoyl groups, 
mercapto groups, guanidino groups, C3-C8 cycloalkyi groups, C^-Cg alkoxy groups, C^-Cg alkylthio groups, (phenyl 
groups which may be substituted with an optional number of halogen atoms, hydroxy groups, C^-Cg alkyl groups, C^-Cg 
alkoxy groups or benzyloxy groups), phenoxy groups, benzyloxy groups, benzyloxycarbonyl groups, C2-C7 alkanoyi 
50 groups, Cg-Cy alkoxycarbonyl groups, Cg-Cy alkanoyloxy groups, Cg-Cy alkanoylamino groups, Cg-Cy N-alkylcar- 
bamoyt groups, C^-Cg alkylsulfonyl groups, amino groups, mono(Ci-Cg alkyl)amino groups, di(Ci-Cg alkyl)amino 
groups or (aromatic heterocyclic groups having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatonns 
or condensed rings fonned by condensation thereof with benzene rings) or both R* and RS together may form a 3- to 
a 6-membered cyclic hydrocarbon. 
55 [0060] The C^-Cg alkyl group In R^ and R^ is the same as defined for the substltuents of the phenyl group, the C3-C8 
cycloalkyi group, the aromatic heterocyclic group or the condensed ring in the above R^ and the same examples are 
specifically preferable. 

[0061] The halogen atoms, C^-Cg alkoxy groups, C^-Cg alkylthio groups, C2-C7 alkanoyi groups, Cg-Cy alkoxycar- 
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bonyl groups, C2-C7 alkanoyloxy groups, C2-C7 alkanoylamino groups, C2-C7 N-alkylcarbamoyI groups, C^-Ce alkyl- 
sulfonyl groups, mono(Ci-C6 alkyl)amino groups and dKC^-Cg alkyl)amino groups as the substituents of the C^-Ce 
alkyi group in and are the same as defined for the substituents of the phenyl group, the C3-C8 cycloalkyi group, 
the aromatic heterocyclic group or the condensed ring in the above R"", and the same examples are specifically pref- 
5 erable. 

[0062] The Cg-Cg cycloalkyi groups and the aromatic heterocyclic groups having 1 to 3 oxygen atoms, sulfur atoms 
and/or nitrogen atoms as heteroatoms as the substituents of the C^-Cg alkyI group in R^ and R^ are the same as 
defined for the above R"' , and the same examples are preferable. 

[0063] The halogen atoms, C^-Cg alkyI groups and C^-Cg alkoxy groups as the substituents of the phenyl groups as 
10 the substituents of the C^-Cg alkyI group in R"^ and R^ are the same as defined for the substituents of the phenyl group, 
the C3-C8 cycloalkyi group, the aromatic heterocyclic group or the condensed ring in the above R^ and the same 
examples are specifically preferable. 

[0064] The "3- to 6-membered cyclic hydrocarbon" composed of R^, R^ and the adjacent carbon atoms are specif- 
ically preferably cyclopropane, cyclobutane, cyclopentane, cyclohexane or the like. 
15 [0065] Among them, the hydrogen atom and C^-Ce alkyI group are especially preferable for R^ and R^. 
[0066] In the above formula (I), p is 0 or 1 ; and q is 0 or 1 . Both p and q are especially preferably 0. 
[0067] In the above fomnula (I), G is a group represented by -CO- , -SOg-.-CO-O-, -NR^-CO-, -CO-NR^-, -NH-CO-NH-, 
-NH-CS-NH-, -NR7-SO2-, -SO2-NR7-, -NH-CO-0- or-O-CO-NH-, 

wherein R^ is a hydrogen atom or a C^-Ce alky group or R^, together with R^, may form a C2-C5 alkylene group, 
20 wherein, -CO- is a carbonyl group, -SO2- is a sulfonyl group and -CS- is a thiocarbonyl group. G is especially preferably 
the group represented by -NR^-CO- or -NH-CO-NH-. 

[0068] The C.|-Cg alkyI group in R^ is the same as defined forthe substituents of the phenyl group, the C3-CQ cycloalkyi 
group, the aromatic heterocyclic group or the condensed ring in the above R^ and the same examples are specifically 
preferable. 

25 [0069] The "C2-C5 alkylene group" composed of R^ and R^ means a C2-C5 straight or branched alkylene group, for 
example, methylene group, ethylehe group, propylene group, trimethylene group, tetramethylene group, 1-methy!tri- 
methylene group, pentamethylene group and the like, and ethylene group, trimethylene group, tetramethylene group 
or the like is specifically preferable. 

[0070] Among theni, it is especially preferable for R^ to be a hydrogen atom. 

30 [0071] In the above formula (I), R^ is a phenyl group, a C^Cq cycloalkyi group, a C3-Cg cycloalkenyl group, a benzyl 
group or an aromatic heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heter- 
oatoms; and the phenyl group, the benzyl group or the aromatic heterocyclic group in the above R^ may be condensed 
^ with a benzene ring or the aromatic heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms 
as heteroatoms to forni a condensed ring; and the phenyl group, the C3-C8 cycloalkyi group, the C^-C^ cycloalkenyl 

35 group, the benzyl group, the aromatic heterocyclic group or the condensed ring in the above R^ may be substituted 
with an optional number of halogen atoms, hydroxy groups, mercapto groups, cyano groups, nitro groups, thtocyanato 
groups, carboxy groups, carbamoyl groups, trifluoromethyl groups, C^-Cg alkyI groups, C3-C8 cycloalkyi groups, C2-C6 
alkenyl groups, C^-Cg alkoxyl groups, C3-C8 cycloalkyloxy groups, C^-Cg alkylthio groups, CyC^ alkylenedioxy groups, 
phenyl groups, phenoxy groups, phenylamino groups, benzyl groups, benzoyl groups, phenylsulfinyl groups, phenyl- 

40 sulfonyl groups, 3-phenylureido groups, Cg-Cy alkanoyi groups, C2-C7 alkoxycarbonyl groups, C2-C7 alkanoyloxy 
groups, C2-C7 alkanoylamino groups, C2-C7 N-alkylcarbamoyI groups, C^-Cg alkylsulfonyl groups, phenylcarbamoyi 
groups, N,N-di(C^-Cg alkyl)sulfamoyi groups, amino groups, mono(C^-Cg alkyl)amino groups, di(C^-Cg alkyl)amino 
groups, benzylamino groups, C2-C7 (alkoxycarbonyl)amino groups, C-j-Cg (alkylsulfonyl)amino groups or bis(Ci-Cg 
alkylsulfonyl)amino groups. 

45 [0072] The C3-C8 cycloalkyi groups, aromatic heterocyclic groups having oxygen atoms, sulfur atoms and/or nitrogen 
atoms as heteroatoms, or condensed rings in R^ are the same as defined for the above R'', and the same examples 
are specifically preferable. 

[0073] The "Cg-Cg cycloalkenyl groups" in mean cycloalkenyl groups, for example, cyclobutenyl group, cyclopen- 
tenyl group, cyclohexenyl group, cycloheptenyl group and cyclooctenyl group, and 1 -cyclopentenyl group, 1 -cyclohex- 

50 enyl group or the like is specifically preferable. 

[0074] Among them, it is especially preferable for R® to be a phenyl group, a fury! group and a theinyl group. 
[0075] The halogen atoms, C^-Cg alkyI groups, C.,-Cg alkenyl groups, C.|-Cg alkoxy groups, C^-Cg alkylthio groups, 
C.1-C3 alkylenedioxy groups, C2-C7 alkanoyi groups, C2-C7 alkoxycarbonyl groups, C2-C7 alkanoyloxy groups, C2-C7 
alkanoylamino groups, C2-C7 N-alkylcarbamoyI groups, C^-Cg alkylsulfonyl groups, mono(C.,-Cg alkyl)amino groups 

55 and di{C^-Cg alkyl)amino groups as the substituents of the phenyl group, the C3-C8 cycloalkyi group, the C3-C8 cy- 
cloalkenyl group, the benzyl group, the aromatic heterocyclic group or the condensed ring In R® are the same as defined 
for the substituents of the phenyl group, the C3-C8 cycloalkyi group, the aromatic heterocyclic group or the condensed 
ring In the above R1, and the same examples are specifically preferable. 
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[0076] The CyCQ cycloalkyi groups as the substituents of are the same as defined forthe C^-Cq cycloalkyi groups 
in the above R\ and the same examples are specifically preferable. 

[0077] The "C3-C8 cycloalkyloxy groups'* as the substituents of mean groups composed of the above C3-C8 cy- 
cloalkyi groups and oxy groups, and cyclopropyloxy group, cyciopentyioxy group, cyclohexyloxy group or the like is 
s specifically preferable. 

[0078] The "N,N-di(C^-Cg a}kyl)sutfamoyl groups" as the substituents of R^ mean sulfamoyi groups substituted with 
the same or different two Cj-Cg alkyi groups described above, and N,N-dimethylsulfamoyl group, N,N-diethylsulfamoyl 
group, N-ethyl-N-methylsulfamoyI group or the like is specifically preferable. 

[0079] The "Cg-Cy (alkoxycarbonyl)amino groups" as the substituents of R^ mean groups composed of the above 
10 C2-C7 alkoxycarbonyl groups and amino groups, and (methoxycarbonyl)amino group, (ethoxycarbonyl)amino group 
or the like is specifically preferable. 

[0080] The "C^-Cg (alkylsulfonyl)amino groups" as the substituents of R^ mean groups composed of the above C^-Cg 
alkylsulfonyl groups and amino groups, and (methylsulfonyl)amino group or the like is specifically preferable. 
[0081] The "bis(C-|-C6 a!kylsulfonyl)amlno groups" as the substituents of R® mean amino groups substituted with the 
15 same or different two C^-Cq alkylsulfonyl groups described above, and bis(methylsulfonyl)amino group or the like is 
specifically preferable. 

[0082] Among them, halogen atoms, mercapto groups, nitro groups, thiocyanate groups, trifluoromethyl groups, 
C^-Cg aikyi groups, C^-Cg alkoxy groups, phenyl groups, phenylsulfonyl groups, Cg-Cy alkanoylamino groups, amino 
groups and the like are especially preferable forthe substituents of the phenyl groups, the Cq-Cq cycloalkyi group, the 

20 Cq'Cq cycloalkenyl group, the benzyl group, the aromatic heterocyclic group or the condensed group in R^. 

[0083] The substituents of the phenyl group, the C3-C8 cycloalkyi group, the C3-C8 cycloalkenyl group, the benzyl 
group, the aromatic heterocyclic group or the condensed ring in such R® may further be substitiuted with an optional 
number of halogen atoms, cyano groups, hydroxy groups, amino groups, trifluonnethyl groups, C^-Cg alkyI groups, 
C^-Cg alkoxy groups, C^-Cg alkylthio groups, mono(C.,-C6 alkyl)amino groups ordi(C^-Cg alkyl)amlno groups. 

25 [0084] The halogen atoms, C^-Cg alkyI groups, C^-Cg alkoxy groups, C^-Cg alkylthio groups, mono(Ci-Cg alkyI) 
amino groups and di(C^-Cg aIkyl)amino groups as the substituents of the phenyl group, the C3-C8 cycloalkyi group, 
the C3-C8 cycloalkenyl group, the benzyl group, the aromatic heterocyclic group or the condensed ring are the same 
as defined for the substituents of the phenyl group, the C3-C8 cycloalkyi group, the aromatic heterocyclic aromatic 
group or the condensed ring in the above R^ and the same examples are specifically preferable. 

30 [0085] The remedially effective amount of the compounds represented by the above formula (I), pharmaceutically 
acceptable acid addition salts thereof or phannaceutlcally acceptable CyC^ alkyI- addition salts thereof together with 
a pharmaceutically acceptable carrier and/or a diluent can be prepared as a pharmaceutical composition and thus can 
be converted into medicines of the present invention capable of inhibiting the binding of chemokines to receptors on 
target cells, medicines having inhibitory actions on the binding of chemokines onto target cells or further remedies or 

35 prophylactics for diseases considered to be associated with chemokines or chemoklne receptors. Namely, the cyclic 
amine derivatives represented by the above formula (I), pharmaceutically acceptable acid addition salts thereof or 
pharmaceutically acceptable C^-Cg aikyi addition salts thereof can be administered orally or parenterally such as in- 
travenously, subcutaneously, intramuscularly, percutaneously or intrarectally. 

[0086] For example, a tablet, a pill, a granule, a powder, a solution, a suspension or a capsule can be cited as the 
40 dosage form of the oral administration. 

[0087] The tablet can be fomned by using an vehicle, for example, lactose, starch or crystalline cellulose; a binder, 

for example, carboxymethylcellulose, methylcellulose or polyvinylpyrrolidone; or a disintegrator, for example, sodium 

alginate, sodium bicarbonate or sodium iauryi sulfate or the like according to a conventional method. 

[0088] The pill, powder and granule can similarly be fornied with using the above vehicle or the like according to a 
45 conventional method. The solution and suspension are produced with using glycerin esters, for example, tricaprylin or 

triacetin or alcohols, for example, ethanol according to a conventional method. The capsule is produced with filling a 

granule, powder or solution in a capsule such as gelatin. 

[0089] A parenteral injection such as the fonn of an aqueous or a nonaqueous solution fomriulation Is cited as the 
dosage form of subcutaneous, intramuscular or Intravenous administration. For example, a isotonic sodium chloride 
50 solution is used as the aqueous solution. For example, propylene glycol, polyethylene glycol, olive oil or ethyl oieate 
is used forthe nonaqueous solution. An antiseptic, a stabilizer or the like, if necessary, is added thereto. The parenteral 
injection is sterilized by suitably carrying out treatment such as filtration through a bacterial filter or combination of a 
disinfectant. 

[0090] For example, an ointment or a cream is cited as the dosage form of percutaneous administration. The ointment 
55 is prepared by using oils and fats such as castor oil or olive oil or vaseline, and the cream Is fomned by using a fatty 
oil or an emulsifying agent such as diethyiene glycol or sorbitan mono-fatty acid ester according to a conventional 
method. 

[0091] A usual suppository such as a gelatin soft capsule is used for intrarectal administration. 
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[0092] The dose of the cyclic amine derivatives, pharmaceutically acceptable acid addition salts thereof or pharma- 
ceutically acceptable C^-Cg alkyi addition salts thereof used in the present invention varies with the types of diseases, 
routs of administration, age and sex of patients and severity of diseases and the like, but is usually 1 to 500 mg/day 
for an adult. 

5 [0093] Examples of the cyclic amine derivatives represented by the above fomnula (I) preferably Include compounds 
having respective substituents shown in the following Tables 1 .1 to 1 ,206 

[0094] In Tables 1.1 to 1.206, "Table" means 'Table", and "Compd. No." means "compound number**. "Chirality" 
means the "absolute configuration", I.e. the absolute configuration of asymmetric carbon on the ring of the cyclic amine. 
"R" means that the asymmetric carbon atom on the ring of the cyclic amine has the absolute configuration of R, and 
10 "S" means that the asymmetric carbon atom has the absolute configuration of S. means that the compound is a 
racemate or the compound has no asymmetric carbon atom on the cyclic amines. 



15 
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Table 1.1 



^°^P^- ^^(CH2)p k m n chirallty -(CH2)p?j(CH2)q-G-R6 



1 c 



:l-^-CH2- 1 2 0 



H 



2 ci-4 )-CH2- 1. 2 0 



H 



CH3 



3 C\-\ VcHa- 1 2 p 



H 



9 /r-N 
-CHa^N-C-Q 



4 CI-< >-CH2- 1 2 0 



H 



-CH2-N-C-f> 



H W/ 



5 ci-^^CHi- 12 0 S 



H 



-CHa-N-C-/~S 



PP3 



H N-=< 

CF, 



6 • Cl-i ^-CHj"' • -1 2 0- -S-. 



H 



7 ct-O-CHr 12 0 S 



H 



-CHj-N-C 



Br 



8 CI-{]}^CHj- 12 0 S 



H 



-CH^-^^c- ^ 



9 ct-O-CHa- 12 0 S 



CI 



-CH2-N-C-/~Vci 



10 cK >-cHr .12 0 s 



PCH3 



11 Ci-(^CHr .120 S 



H 



PCH3 



12 



EP1 179 341 A1 



Table 1.2 



Compd. 
No. 


">-(CH2)r 


k 


m 


n 


chirality 




-(CH2)p+-(CH2)5-G-R6 
R5 


12 




1 


2 


0 


S 


H 


OCH3 


13 " 




1 


2 


0 


S 


H 




14 




1 


2 


0 


S 


H 


r^ CHa 


15 




1 


2 


0 


S 


H 


Q 

-CHa-N-C-^^CI 


16 




1 


2 


0 


S 


H 


0 


• T7 • 




• -I- 


•2 • 


0 


. . s 


•H ■ • 


0 CI 
CI 


18 




1 


2 


0 


S 


H 


Chi 

-CHj-N-C-Q 


19 




1 


2 


0 


S 


H 


9 /— < ' 


20 




1 


2 


0 


s 


H 


O-F^CF, 

-chj-n-chQ 


21 




1 


2 


0 


s 


H 


-CHj-N-C-^-CFj 
F 


22 




1 


2 


0 


s 


H 


0 .CF3 
F 



13 



EP 1 179 341 A1 

Table 1.3 



Compd. R ^-(CHs),'- k m n chirality " R' -(CH2)J-(CH2)5-G-R^ 
No. R*^ Pj5 ^ 

0 P^^ 



23 cmQ-CHj- 1 2 0 S H ~CH2-n-C-(^ 



29 cr-i }-CHj- 1 2 0 R H 



32 Ch-Q-CH,- 12 0 R 



33 ci-O-CHr 12 0 R 



H 



OCFa 



24 CI-Q-CH,- 1 2 0 S H -CH,-{*CH^ 

25 Cf-Q-CH,- 1 2 0 S H _CH,-N-?-/^^F 



* H W 



26 C\-\J-CHr 1 2 0 S H -CHj-NhC 

27 ci-O-CH,- 1 2 0 S H .cH,-j.c-^ 



_ . o 

28" Cl-C^CHr 12 0 S~ H' -CHj-N-C-^^/^NOj 



H 

CF. 



-CH,-j;^?-0 

CF3 

O 



30 Ci-0-<="»- 1 2 0 R H -CHr^fC-^ 

FjC 

31 C^^^OH^' 12 0 R. H -CH,-|*C^ 



9 ^ 

-CH,-hhC- ^ 



o 



" -CH^-^^c-^^Cl 
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Table 1.4 



□ 1 

Compd. •^/>-(CH2)j- k m n chirality R' 

No. 



-(CH2)F?-( 



34 Ct-i }-CHz- 1 2 0 R 



■(CH2)p-|T(CH2)q-Q-R° 

R5 



OCHa 



35 Ci-O-CH,- 1 2 0 R 



H 



OCH3 



- CHj- N- C-^^^^^ OC H3 



36 Ch-0-C"a- 12 0 R 



H 



-CHj-N-C-/^ 



H N==< 

0CH3 



37 CI-O-CH2- 1 2 0 R 



O ,CF3 
-CH2-N-C-Q 



38 CI 



CH,- 1 2 0 R 



H 



-CH,-N-C-f> . 



H 



39 - ceV/-C"2" " - I 2 0 R ■ H 



H ^ ' 



40 Cl 



CH,- 1 2 0 R 



H 



41 C 



CH2- 1 2 0 R 



H 



-CH2-{|C-0 
CI 



42 C 



;hQ-CH2- 1 2 0 R 



H 



ON 



43 Ct-Q-CHa- 1 2 0 R 



H 



44 C 



1 2 0 R 



H 



-CHa-N-C-^:_>-CF3 
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IS 



30 



35 



40 



50 



Table 1.5 



^T^"*' ^I>"(C^^2)r k m n chirality R' -(CH2)p|-(CH2)5-G-R« 
No. R*^ r5 



_ o P 

45 a-\J- CHf 1 2 0 R H -CH2-N-C-Q 



10 F 



46 ,C»-{^CH2- 12 0 R • H -CHj-N-C 



47 Ch-O-CHa- 1 2 0 R H 




CF3 



48 Ch-(_>-CH,- 1 2 0 R H _CH,-f^£-^F 

49 C^Q-CHr 1 2 0 R H -CH,-r^ai^ 

R CF3 



50 Cl-O^CH,^ 1 2 0 R H _cH^^j.?^ 



o 

51 CH^-CH,- 12 0 R H -ch2-{:^c-hQ 

Br 

o 

52 ChnQ^CHa- 1 2 0 R H "CH,.|shC-Q 

F 

0 . 

53 CK-Q-CH,- 1 2 0 R H -C^^^^-ffC-^ 

CI 

54 Ch-Q-CHr 1 2 0 R H .cHr^^c-^ 

o 

55 ci-rV^"^" 1 2 0 R H -CHrJ^c-fVci 



H )=/ 
Ci 



55 
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Table 1.7 



Compd. RS-(CH2)r k m n chirality -{CH2 J-{CH2)5-G-R6 

No. "^oS ^ 



68 ci-4 )-CHj- 12 0 R 



0 



F 



67 C\r\ }-CHr 1 2 0 R H ~^"2"{1{'^"'^3 



F 



-CHj-N-C-^-P 



69 Ci-^_/-CHa- 1 2 0 R H -CHj-n-c-^^f 

F 

70 CI-^^CHz- 1 2 0 R H -CHz-N-C- 

F 




O 

71 CI-Q-CHr 1 2 0 R H -CH,-N-C-Q-OCH3 

HaCO 



O 



72 C(-(_/-CHr 1 .2 0 • R H -ch^-n-c-Q-ocf, ' 

73 Ch-Q-CH,- 1 2 0 R H -CH2-pfC-Q 

F3C0 

74 CI-Q-CHj- 1 2 0 R H -CHj-N-C-Q-COjCHa 

■ 0' . • 

75 1 2 0 R H -CH«-N-C-Q-F 

F,C 

76 Ch-Q-CHa- 1 2 0 R H -CH2-{:»-C-^ 

F3C . 

77 CI-^_y-CHa- 1 2 0 R H -CHj-j+c-/ 
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Table 1.9 



No. 




k 


m 


n 


chirality 


■ 


-(CH2)p-f-(CH2)q-G-R6 


89 




1 


2 


0 


S 


H 


-(CHj)2-N-C-Q 


90 




1 


2 


0 


S 


H 


O ^ 
■ r(CH2)8-N-C-^ 


91 




1 


2 


0 


S 


H 


Pi 

p 

-(CH2)a-N-C-<Q)~CI 


92 




1 


2 


0 


S 


H 


p 

-(CHjh-N-C-Q 


93 




1 


2 


0 


S 


H 


p 


94 




1 


2 


0 


S 


H 


p 

. .-(CHah-N-C-rQ . 

OCH3 


95 




1 


2 


0 


S 


H 


p /^F3 


96 




1 


2 


'. 0 


S 


H 


p ^^"^ 
-(CH2)2-N-C-^ 


97 




1 


2 


0 


S 


H 




98 




1 


2 


0 


s 


H 


-(CHzh-N-C-^-OCH, 


99 




1 


2 


0 


s 


H 


-(CHj)a-N-C-^ 
CI 
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10 



15 



25 



30 



35 



40 



50 



Table 1.1 13 

Compd. -^(CHj),- k m n chirality -(CH2te-~(CH2)5-G-RS 
No. R F(5 

100 O-Q-CHr 1 2 0 S H ■-{CH,)^-M-c-^ 

101 Ct-Q-CHr 1 2 Q- S H .,CH,),-(v^C-/~Vo 



102 ci-( ycHj- 1 2 0 S H 



106 a-\}-CHi- 1 2 0 S H 



108 CI 



»-Q-CHj- 12 0 S- 



H \s=/ 



20 O 

103 Ch-Q-CHr 1 2 0 5 H -(CH^)^.^|-c-^^-cP3 



CF3 



104 Ch-^^CHj- 120s H -(CHah-Kj-C 



F 



105 ■ cr-Q^CHj-- 1 2 0 S" H * "•(C*^2)3"[^^--Q^ 



r 



0 0^^ = 



-(CH2)2-r^c--^^ 



107 CK{]>-CHr 120s H- .{CH,)3-/vhC-fV 



H Va/ 



.0 



0«N 



r NO, 

109 ci-Q-CHr 120s H .^c:H,)rN-c-f^ 



110 C»-^^CHr 12 0 S H -(CH2)j-|Nj.C-<Q^NC: 



55 
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Table 1.1 1 



pi w** 
5 Compd. ">-(CH2)r k m n chirality -(CHak-j-lCHafe-G-RS 
No. r5 ^ 



10 



IS 



30 



35 



40 



45 



SO 



112 CI 




111 a-^y-CHr 1 2 0 R H -(CHah-N-c-{ 

-CH,- 1 2 0 R H -lCHa)2-{^C-^ 



CFj 

o 



o ^' 



113 Ci-O-CH,- 1 2 0 R H .,CH,),.^£^ 



20 

o ^ 

114 Ct-^}-CHr 1 2 0 R H _(CH,)3-||C-^ 
25 Q CI 

115 Ci-^CHr 1 2 0. R H .(CH,),-^^-c-^Cl 



116 ChiJ-CH,- 1 2 0 R H -{CH,h-t;HC-Q 

Q _^0CH3 

OCHj 

0CH3 

OCHa 



117 C^-(J-CH,' 1 2 0 R H _^cH,)j-N.C-(3- 



118 Ct-O-CHi- 1 2 0 R H -(CH2)2-N-C 




119 Ch-Q-CH,- 1 2 0 R H -(CH^h-N-C-Q 



120 CI-Q-CHj- 1 2 0 R H -(CH,)rJ}-C-{ 

o 

121 Ct-(^CH2- 1 2 0 R H -(CH2)2-{^C-^-CI 



55 



22 



EP1 179 341 A1 

Table 1.1 2 



Compd. ^^(CH2)p k m n chirality -(CH2)p^-(CH2)5-G-R6 

IN 0 • W R 
122 Ch-Q-CHa- 1 2 0 R H -(CH^j.-N-C-Q-OCH, 



124 Cl-4 /-CH2- 1 2 0 R H 



127 >-CH2- 1 2 0 R H 



132 Ct-i >-CHj- 1 2 0 R H 



o -c 



123 Cf-^_/-CHj- 1 2 0 R H -(CHjjj-W-C 




Ci 



o 



-(CHs)a-N-0 



125 CI-hQ-CHj- 1 2 0 R H .{CH,),-(s*-E-rCo 



126 CI-r>-CHj- 1 2 0 . R . H 



H 

Fv CF3 



-{CH2)2^W-CH^-.CF3 
, F 

' O _.CF3 

128 Cl-\^CH2- 1 2 0 R H -<CH2)2-N-c-Q 

F 

_ o ,0=3 

129 Ci-^^CHj- 1 2 0 R H -(CH2)2-[^C-Q 

F 

130 Ch-OCH,- 1 2 0 R H -(CH2)2-K|.C-Q 

CF 

131 Ch-Q-CH2- 1 2 0 R H .,CH,),.N.?-£3-F 



-{CH2),-N-C-^ 
O2N 
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Table 1.13 



^^/"P'*- ^^(CHa))- k m n chirality -(CH2)^(CH2)^G-r6 

IN \J , r\ ^ 3 



133 Ci-C yCHi- 1 2 0 R H 



142 0-\ /-CHj- 1 2 0 R H 



134 Ch-O^-CH," 1 2 0 R H -(CH2)2-rf-C-Q-NO: 

_ o 

135 Ci-^]^CH2- 1 2 0 R H -{0^2)2- t^C'-^y 

Br 

136 CHH^-CHa- 12 0 R . H "^^"^^^"{^ 

F 

• 137 CH-^-CHr 1 2 0 R . H -(CHj2-{Nh6-^ 



CI . 
CI CI 



138 CV^-{y-OH,^ f 2 0 R H -(CH,h-p>C-^ 



139 CH-^^CH2- 1 2 0 R H -(CH2)r{:{-c-^^a 

CI 

140 Ch^Q-CH2- 1 2 0 R H . -Wz-NfC-^ 



HaC 

H3C0 



141 CH-^^^CHj- 1 2 0 R H -(CHala-hj-C 




HjOO 

CI 



■(CH2h-{^C-<^: 



143 Ch-^y-CHr 12 0 R H -(CH^la-N-E-^Q-Br 
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Table 1.1 4 



pi 

Compd. V-(CH2)r k m n chiraliiy 
No. 



-(CH2)p^^(CH2)^G-R6 



144 CI 



CH,- 12 0 R 



145 C 



CHa- 12 0 R 



-(CHj)2-N-C-^-CF3 



146 C 



CH,- 12 0 R 



H 



■(CHjJj-N-C-hQ-CHj 



147 Cl-Cj-CH,- 12.0 .R 



H 



-{CH2)a- N- C-^^CHaCHj 



148 CI 



CH,- 12 0 R 



H 



-(CHa)a-N-C-^-CN 



149 Ci 



CH,- 12.0 R 



H 



O 

-(CH2)8-hfO 

n 




ISO o 



i-^Q-CH,- 12 0 R 



151 Ci-O-CHJ- 12 0 R 



H 



H 



-(CHa); 



152 Ci-O-CHj- 12 0 R 



H 



-(CHj)2 



153 cKVcHj- 12 0 R 



H 



-(CHjh' 



154 CH-Q-CHj- 12 0 R 



-(CH^)^-^^C 
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Table 1.15 



No. H pj5 



155 Cl-^3~CH2- 1 2 0 R H -iCHafc-N-C-^^ 



156 Ci-\ /-CHj- 12 0 R H 



163 Cl--0-C"2" 1 2 0 R H 



165 Cl-Q-CHj- 12 0 R 



0 ^ 

OCHs 



-{CHj)2-N-C-^;^OCF3 



O 

157 C»-Q-CH,- 12 0 R H -(CH^k-NHCnp 

F3C0 



158 Ct-{^CH2- . 1 2 0 R H -(CHa)y-N-C-ryC0aCH3 



H 



_ o 

159. CI-0~^- 1 2 0 R y -(CH2)a-N-C-0-P 



F5C 



160 Ct-\ /-CHa- 1 2 0 R H -(CH2)2-N-C 




F3C 

Fv F 



161 1 2 0' R H -(CHj)2-N-C-^ 

F 

o /■ 

162 Cf-^_y-CH2- 1 2 0 R H -(CH2)2-N-C-Q-F 

F 

9 '/A 

-(CHj)2-N-C-<^-CF3 
0 .CF, 

164 CI-Q-CHa- 1 2 0 R H "(CHah- ^^ C-Q 



-(CHjh-N-C-^-CHa 
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Table 1.16 



Compd. "■^(CH2)p k m n chirality 
No. 



-(CH2)pl7(CH2]5-G-R6 



166 c>-\ >-CH,- 



167 CH^ /-CHa 



168 



CH,- 



169 CI 



;h-Q-CH,- 



170 O-^-CH,- 



171 o-\ /-CHj 



172 CI 



173 Ci-^-CHi- 



174 cK 



175 Ch-^-CHr 



176 



CH,- 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 O R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



(S) 9 

CH3 



IS) i? 
CH3 



.CI 



.CI 



CH3 

CHa F 



CH3 



(S) IP 

CH3 



,N02 



CH3 



CHa 



CHa 



.CI 



I H W 
CH3 
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Table 1.17 



Compd. ">-(CH2)j- k m n chirality -(CH2)rf-(CH2)5-G-R^ 
No. pjs ^ 

177 ci-^^-CHj- 1 2 0 R H ~f'+{J-c-^3~^' 



179 Ci-4 >-CH8- 12 0 R 



180 Ct-\ )-CH2- 12 0 R 



CH 



3 



178 Ci-\ ^CHj- 1 2 0 R H ~9""{J'^~"^^ 



PF3 



CH 



3 



— CH-N-C-lf VCI 
CHa 



— CH-N-O 
CHj 



NOj 



181 Ci-Q-CHj- 1 2 0 R H 

CH, O P^^ 

182 CI-^_^CHr 12 0 R H - V -CH-|JC-^ - ■ 

CH3 

CHa O 

183 CH-Q-CHj- 1 2 0 R H 

CH3" 
CHa 

- ^^^^ ? V^^' 

185 ci-{]^CHj- 1 2 0 R H '■?^J[^~0~*^' 

CH, 

CH, O 

186 CH-Q-CH,- 1 2 6 R H "?^ff^-0- 

CHa p 

CHa O 

187 Ch-Q-CHa- 1 2 0 R H 'f^JfC-^ci 



184 CK >-C"2- 1 2 0 R H w 



CH 



a 
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Table 1.18 



Compd. 
No. 




k 


m 


n 


chirality 


R^ 


-(CH2)pl7(CH2)q-G-R6 

rs 


188 




1 


2 


0 


R 


H 


-(pH-JJ-C-Q 


189 




1 


a 


0 


R 


H 




190 




1 


2 


0 


R 


H 




191 




1 


2 


0 


R 


H 




192 




1 


2 


0 


R 


H 




193 




1 


2 


0 


R • 


H 


« Cl 
— CH-hHC-f >-a 


194 




1 


2 


0 


R 


H 




195. 




1 


2 


0 


R 


H 




196 




1 


2 


0 


R 


H 




197 


C1-0~CH2- 


1 


2 


0 


R 


H 




198 




1 


2 


0 


R 


H 
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Table 1.19 



C°^^^P^- ^^(CH2)r k m n chirality R' 



d4 

-(CH2)^(CH2)^G-R6 



10 



199 a-\ jt-CHf 12 0 R 



H 



iS) 9 



Br 



-<j(+-N-C- 
CH. ' 



15 



20 



25 



30 



35 



200 Cr-< >-CH,- 12 0 R 



201 >-CHa- 1 '2 0 R 



202 CH-i i-CHa- 12 0 R 



203 CK /-CHj- 12 0 R 



204 CJ-Q-CH,- .1 .2.0 R 



205 C\-i >-CH2- 12 0 R 



H 



H 



H 



H 



H 



H 



CH. 



CH, 



-^H-r^c-Q-C. 

CH, 



40 



45 



206 CI 



iH-^-CHj- 12 0 R 



207 Ct-Q-CHj- 12 0 R 



208 CK /-CH2- 12 0 R 



H 



H 



o • 
o 



50 



209 CH-Q-CHa- 12 0 R 



Q 



55 
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Table 1.2« 



Compd. f^\-(cH2)p k m n chirality R^" -(CH2)p|-(CH2)q-G-R® 
No. ?r 

210 ci-O-CHr 1 2 0 R H 'J^'hJ-L^ 

o 

211 0-0-="=- 1 2 0. R H i,,;'^ 

o 

212 ct-O-CHj- 1 2 0 R H 

o 

213 ct-{^cHj- 1 2 0 R H y"-^^5^ 

O 

214 CI^(_/-CHa- 12 0 - H _,cHj)5-c-^ 

o 

215 c»-^r^^"2' 12 0 T. . H .-(CH2)3-c-{~y-°'^"3 

216 



217 CI-^^CHj- 1 2 0 



218 Ci 



O 

Ct-Q-CHr 1 2 0 - H -{CH2)3-C-f) 




O 'O'^"' 

HjCO 
O •' 

CH,- 1 2 0 - H -{CH2h-C-^CH3 

H3C 

O ^ 

OCH3 



219 a-Q-CHr" 12 0 - H .(CH,)rc-^-g 



220 CI-{]/-CM2- 1 2 0 - H -(CH2)2-C-^^CH5 
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Table 1.21 



n1 

Compd. ^^(CHj),- k m n chirality 



R' -(CH2)p|7(CH2fc-G-R« 



221 ct-Q-CH2- 1 2 0 



H 



222 C 



1 2 0 



H 



223 Ch-Q~^"«' ^ ° 



H 



(CHjh-C-? VOCCHJaCH, 



224 ct-O-CHj- 1 2 0 



H 



O 



225 ct-Q-CHi- 1 2.0 



H 



-(CH,)3-C- 



226 Ci-0^^"«' ^ 2 ° 



p 

-(CH2)3-C- 



0CH3 



227 CI-O-CH2- 1 2 0 



H 



-(CHj),- 



9 /k" 



228 Cf-{^CH,- 1 2 0 



H 



-(CHj)3-C-J+-\ ^OCHa 



229 CI-^]}-CHj- 1 2 0 



H 



- CH ,-C - CH,- C- 1*-%^ CHJ 

CH3 



230 c»-Q-CHj- 



1 2 0 



-CH^^CHJ-C-^H4. /)-F 



231 CI 



1 2 0 



H 
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Table 1.22 



Compd. R^(CH2)p k m n chirality -{CH2)^(CH2)=-G-r6 
No. R*^ *^d5 



10 



232 Ci-\>-CH2- 1 2 0 



H 



-<CH2)3-C-N-(^ 



15 



233 Ct-C }-CH2- 12 0 



H 



-(CH2)3-C-N-CH2 



234 Ct-\ i-CHa- 1 2 a 



20 



235 CK >-CHr 1 2 0 



H 



25 



236 >-CH2- 1 2 p 



H 




237 C»-< >tCH2- 1 . 2 .0 . - . H 



-.CH2-NtC-OCH2' 



35 



238 Ch-i VcHa- 1 2 0 



p 

-CH-O-C- 
CH3 



CI 



40 



239 O"^"'" 



120s 



H 



45 



240 




120s 



H 



241 




120s 



-CH*-W-C- 
H 




50 



242 



C>-^CHr 



12 0 S 



H 



■CH2-j«|-C 



55 
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Table 1.23 



Compd. "^S-CCHpjr 
No. R^-^ ^ 



k m n chirality 



-{CH2)p^-( 



-{CH2)pi-(CH2)q-G-R6 



243 



244 



CI 

.CHj 



1 2 0 S 



1 2 0 S 



-CHj-W-C-f ? 



PP3 



245 




CHr 



1 2 0 S 



— CHj-N-C 



246 



247 



249 . 



250 





CHr 



1 2 0 S 



12 0 S 



248 "'^%\-^._ 1 2 0 S 



1 2 0 S 



1 2 0 S 



251 F 



CHr 1 2 0 S 



9 

—CH^-N-C 



.CPs 



252 H,CO-( >-CHf- 1 2 0 S 



H 



253 H,c-(>-CHr 1 2 0 S 



H 



ff 



-CHa-N-C 



.CF3 
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Table 1.24 



Compd. F'V-(CH2)r k m n chirallty 
No. 



-(CH2)p?-( 



-d6 



-(CH2)p-t-(CH2)^G-R 



254 



257 



259 



260 



262 



263 



264 



NOj 



CHj- 



255 ^cH^ 



256 Ozt*-^~)-.C»i- 



258 O?^ 

COjCHaCHa 



CH, 



.a 




CHj- 



261 FsO-^^^CHr 




2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2.0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



H 



H 



H 



H 



H 



H 



9 



— CHg-N-O 



— CH^-N-O 



,CFj 



-cHr|:|-c-^ 
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Table 1.25 



Compd. "^(CHz),- k m n chiralily -(CH2)p?^(CH2)q-G-R8 



265 Bi— O-CHr 12 0 S 



266 



267 



270 



271 



273 



274 



PCHj 



CH^- 



268 H,c-c-B-0""r 



12 0 S 



12 0 S 



12 0 S 



269 HjC-l-O"^*' 12 0 S 



o 

HjCOa 




CHr 



12 0 S 



CHr 12 0 S 



272 HO-O-CHr 12 0 S 



CN 



■b- 



12 0 S 



12 0 S 



275 NC-(3"CH^ 12 0 S 



H 



H 



H 



H 



H 



— CHi-j>|-0 



.CF, 



-CH,-N-C-hQ 



9 



-CH^N-C- 



— CH2-^|vj-0 



p 



P 




-CH 
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Table 1.2 6 



Compd. "jVcCHa)]- k m n chirality. 
No. . 



-(CH2)p|-(CH2)5-G-RS 




276 1 2 0 S 



H 



277 



CHj- 12 0 S 



H 



-CHj-N-C- 



278 H,00jC-O"CH,- 12 0 S 



H 



-CHj-N-O 



279 P^co-i >-CHr 1 2 0 S 



H 



280 . ^'^)^ 1 2 0 S 



H 



281 HO,C-\ y-CH,-, 12 0 S 



H 



-CHi-h|-C- 



286 



282 (H,c)ac-O~o^^ 1 2 0 S 



283 



284 



CHj 

0 



CHj- 12 0 s 



1 2 0 S 



285 O"^"^ 12 0 R 



12 0 R 



H 



-CHr^|-c-^ 
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Table 1.2 8 



pi 

Compd. ^.(CHj)- k m n chirality 
No. ' 



-(CH2)p|-(CH2)q-G-R6 
R5 



298 HjCO-(^CHr 

299 HiC-^^CHr 



300 



303 



304 



305 



306 



308 



CHf 



301 Q_cH^ 



302 OaJ^-^-CHa- 



^CHr 



C02CH2CH3 



CH, 



307 FjC-Q-CHj- 



.Bf 



2 0 R H -cH2-^h?-/i 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



• 2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



■H 



H 



H 



H 



H N=/ 



-CH 



.CPs 



-0«i-N-C-O 



-CHj-JJ-C-Q 



— CHj-N-O 



f 



9 



9 



.CF, 



.CF, 



.CF, 



-CHj-N-C-/"^ 



,CF, 



H N=/ 
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10 



IS 



so 



30 



40 



45 



50 



Table 1.2 9 



Compd. RS-(CH2)r k m n chirality ' -(CH2)p|-(CH2)5-G-R« 
No. R 

309 '^CH,- 1 2 0 R H _ S^'' 



310 . ^ 1 2 0 R . H _cH,.^.5 

311 B'-0"°"^ 1 2 0 R H _cH,-j^?-^ 



315 »tC-ri ho^r 1 2 0 R H 




F 



.CP, 



312 C^CHr 1 2 0 R H _cH,-M-?-^'''' 



313 ci-OHr .1 2 0 R H _ch^ J. 



H 



314 H,c4-{{HQ-cHr 1- 2 0 R H _cH^^^?-^ 



35 0 - *^ 

316 "'''°''^cHr 1 2 0 R H .^H^^g 



P^3 



317 ( >-CHr 1 2 0 R H -chj-n-c- 



H 



318 • HO-Q-CHr 1 2 0 R H _chj-n-c-^ 

HI 



CN p .CFj 

319 Q_cHr 1 2 0 R H _ch,-n.£. 



55 
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Table 1.3 0 



Compd. RV-(CH2)j- k m n chirality P? 
No, 



-(CH2)r?-( 



-d6 



■(CH2)p-t7(GH2)q-G-R 



Nc; 

320 Q-o^ 



322 



323 



329 



321 NC-\ }-CHi 




324 HjOOjC-^-CHj- 



325 FjCO-^^CHf- 



326 Q-CHr 



327 HO2C-Q-CHJ- 



328 (HjChC-^^^CHr 




CHj- 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



.2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



1? 



CF3 



9 



-CHrw-0 



CF3 



-CHj-M-0 



9 



CH3 



330 ci-^-CHj- 0 3 1 
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TabI 1.3 1 



Compd. 


R 


k 


m 


n 


chirality 




-(CH2)pi7(CH2)q-G 






0 


3 


1 




H 


O OCHj 


332 




0 


3 


1 




H 


- CHj- C-^[>- OCHa 
OCH3 


333 




0 


3 


1 




H 


0 

-CH,-J.C-^ 


334 




0 


3 


1 




H 




335 




0 


3 


.1 




H 




336 




0 


3 


1 




H 


-CH2-KJ-C-0 


337 




0 


3 


1 




H 


0 ^ 

H3C • 


338 




0 


3 


1 




H 


CH3 


339 




0 


3 


1 


H 


H 




340 


ci-Q-CHr 


0 


3 


1 


s 


H . 


0 .CF3 


341 




0 


3 


1 




H 


0 
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Table 1.3 2 



Compd. 
No. 




k 


m 


n chirality 




q4 

-(CH2)p-|7(CH2)5-G-RS 


342 




0 


3 


1 


H 


9H3 p 


343 




0 


3 


1 


H .. 


\ 

CH(CH3)2 


344 




0 


3 


1 


H 


0 

CH2CH(CHs)2 


345 




0 


3 


1 


H 




346 




0 


3 


1 . - 


H 


0 

-(CHj)a-C-^-OCH3 


347 




0 • 


3 


1 


H 


0 

- -lCH2)2-C-^-CH3 
H3C 


348 




0 


3 


1 


H 


0 


349 




0 


3 


1 


H 


0 


350 


ct-Q-cHr 


0 


3 


1 


H 


- 0- ' 


351 




0 


3 


1 


H 


-CH2-t*-C-0-CH2-(^ 


352 




0 


3 


V 


H 


P P 

-CH-0-C-hf-(_) 
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Table 1.33 



Compd. 
No. 


^^(CHa)r 


k 


m 


n chiralily 




-(CH2)p?-(CH2)q-G-RS 
















353 




1 


2 


1 


H 




354 




1 


3 


0 


H 




353 




1 


3 


0 


H 




356 




1 


3 


0 


H 




357 




1 


3 . 


0 


H 




358 




1 


3 


0 


• H- 


0 _/ ^ 

p ^^^^ 


359 




1 


3 


0 


H 




360 




1 


3 


0 


H 


Q 


361 




1 


3 


0 


H 


- -0* 


362 




1 


3 


0 


H 


-(CH2)3- C-^^ OCHa 


363 




1 


3 


0 


H 


p 

S 



44 



EP 1 179 341 A1 



Table 1.3 4 



^^<CH2)r k m n chirality 'p? -(CH2)p?-(CH2)q-G-R6 



No. R 



364 Ci-<Q-CH2- 1 3 



5 ' 2/q 



-(CH2)2-C 




OCHa 



H3CO 



365 Cl-i /-CHj- 1 3 0 



H 



H3C 



366 Ci-4 hcHi- 1 3 0 



H 



■{CHa)a-C-^^OCH 



367 a-i hcHi- 1 3 0 



H 



-(CH2)2-C-< VCH3 



368 ci-iZ-CHj- 1 3 0 



H 



o 

-(CHa)2-C- 



369 CJ-i >-CH2- 13 0 



H 



-(CH'2)a-C-Q-CI 



370 C»-i )-CH2- 1 3 0 



H 



(CH2)2-C-e VO(CH2)3CHj 



371 Ct-O-CHz- 1 3 0 



H -(CHjVC-^^S-CHj 



372 ci-i )-CH2- 1 3 0 



H 



373 cKJ-CHj- 1 3 0 



374 a-i )-CHi- 13 0 



H 



9 w*^^^' 



■(CHj)a-C- 
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Table 1.3 5 



Compd. 
No. 


">-(CH2)r 




m 


n chirality 


'p? 


-(CH2)p-fr(CH2)q-G-R' 


375 




1 


3 


0 


H 


O ^' 


376 




1 


3 


0 


H 


-(CH,)s-C-N-^^-OCHj 


377 




1 


3 


0 


H 


- CHr 9 - CHa- C- N-\_/- CI 

CH3 


378 




1 


3 


0 


H 


9 /=\ 


379. 




1 • 


3 


0 


H 


p 0 

-(CH2)3-C-M-^^C-CH3 


380 




1 


3 


0 


H 


0 

-(eH3)3-c-^{-CH2-^^ 


381 




1 


3 


0 


H 




382 




1 


3 


0 


H 


? /==\ 
-CHrN-C-OCHi-^_y 


383 




1 


3 


0 


H 


CHa 


384 


cmQ-ch,- 


2 


2 


0 


H 




385 




2 


2 


0 


H 
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Table 



Compd. "S-(CH2)f- k m n chirality P? -(CH2)pf-<CH2)^G-R6 
No. P, ■ °' 



386 



CHr 2 2 0 



4 



i? 



387 



388 



Q-CHr 2 2 0 
Q-CHr 2 2 0 



H 



H 



-CHi-J+-C- 




389 



CHr 2 2 0 



H 



-CHf-t*-C-^_;^ COjCHs 



390 



CHy- 2 2 0 



391 O"*^"*" ^ 2 0.. 

392 Q-CHr 2 2 0 

393 O"^"^" 2 2 0 

394 O"^"*" 2 2 0 



H 



H 



H 



. H 




i? 



-CHir{:»- 



F 

PCFg 

.Br 



H 




395 O^^^^ ,2 2 0 

396 O*^^'" 2 2 0 



H 



H 



Br 
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Table 1.3 7 



Compd. R^(CH2)j- k m n chirality R' 



-(CH2)plr(CH2)q-G-R^ 



397 O"*^"*" ^ 



2 0 



H 



-CHrN-c-(3-c« 



398 



^y~CHr 2 2 0 



399 



CHj- 2 2 0 



H 



-(CH2)2-N-0 




400 



2 2 0 



H 



401 



Q-CHr 2 



2 0 



-lCHa)r-N-C-HQ-00,CHj 



402 O-CHr 2 2 0 



H 



-(CHj)r-N- 



403 



Q-CH*- 2 2 0 



-(CHa)^-N-( 




,CF3 



404 



2 2 0 



9 



-(CHiirtf-c- 

n 




405 



406 



^^CHr 2 2 0 



^-CHr 2 



2 0 



H 



-{CH8)r-{;|-c- 



.Br 



.CI 



407 



^-CKa- 2 2 0 



H 



-(CHa)rfJ-c-H^^er 
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Table 1.3 8 



^To."^' R^^^'^^^ k m n chiralily p? -(CHa)X(CH2)5-G-F 



408 



CHj- 2 2 0 



2-N-C-f Vf 



-(CH2)2-N-C-( y-F 



409 



CHr 2 2 0 



-(CHi)j 



j-rtC-Hf^Ci 



H v«=/ 



410 



41 



41 



416 



CHf 2 2 0 



411 O"*^"^ 2 2 0 



2 {]^CHi- 2 2 0 



413 2 2 0 

414 2 2 0 



5 O 



CHf 2 2 0 



CHa- 2 2 0 



417 0~CHr 2 2 0 

418 O"^"*" 2 2 0 



H 



H 



H 



CH2CH(CH3)2: 

CH2CH<CH3)2 
(5) P 

.--<jH-N-C-l(jKCOjCH3 
CH2CH(CH3)j 



(S) P W""' 

CHaCHtCHJj ■ 
CH2CH(CH3)2 f 
CH2CH(CH3)2 



(S) P W' 
CHjCHCCHjj. 



.Br 



(S) P 



CHaCHlCHJj 
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Table 1.3 9 



No. R 



419. O-CHr 2 2 0 - h -^H-^^•c-(3-8r 

CHjCH(CH3)j 

420 C^"^"*" 2 2 0 - H 

CH2CH(CH3)2 

421 O"'^"^" 2 2 0 - H "^""{^"^"0"^' 

CHjCH(CH3)2 

422 O"^*" 2 2 0 - H -f»+-{*-C-0 . 

CH2CH(CH3)2 



423 



429 



^^CHj- "2 2 0 - H 



CH2CH(CH3)2 



424 .... ^^CHaT .2 2 0.- H_ — ""P^^Jf^^^U 

CH2CH(CH3)2 

425 O^CH^ 2 2 0 - H -CH-N-C-^-C02CH3 

CH2CH(CH3)2 

(fl) p (^^^ 

426 O^^^' 2 2 0 - H . ••9*^|:r*^""0 

CH2CH{CH3)2 

427 CH2- 2 2 0 - H ^?^[f^'^0 

CH2CH(CH3)2 F 

428 O"^*^^ 2 2 0. . H ""^^|^"^^"0 

CH2CH(CH3)a • 

.Br 



Q-CHr 2 2 0 . H -^f^ir^"^ 

CHjCHCCHq),', 
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Table 1.40 



Compd. ^^(CHa),- k m n chirality ft' -{CH2)pf^{CH2)q-G-RS 



430 



CHj- 2 2 0 



431 0"^"»" 2 2 0 



432 



2 2 0 



433 O"*^"'' ^ ^ ° 



H 



H 



H 



CHjCHCCHJg 

-CH-f|f-C--^^^Br 

-CH-N-C-^^_J— F 
CH2CH(CH3)2 

-(pH-N-C-^[^^CI 
CHzCHCCHa)! 



434 Ch-C >-CHj- 13 1 



H 



-CH^^|-c-HQ 



435 Ci-4 /-CH?- 1 .3.1 



H 




436 ci-4 >-CHr 1 3 1 



H 



437 ci-( >-CHr 1 3 1 



H -CHj-W-C-^^COaCHa 



438 Ct-< >-CHr 13 1 



H 



439 CK >-CHr 13 1 



H 




440 CH^-CHr .13 1 



H 



pCFa 
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Table 1.41 



^No""* R^<^^2)r k m n chiralily "r^ ' -(CH2)^(CH2)5-G-r6 

* H 

441 CkO-CH^ 1 3 1 - H -CH.-N-?-^'' 

442 chQ-ch^ 13 1 - H -cH,-Jo-r{' 



443 CJ-4 i-CHr 1 3 1 



444 O-i >-CHr 1 3 1 



446 Ch-4 >-CHj- 1 3 1 



449 CHi >-CHir 1 3 1 



H V=/ 



-CHi-N-C-^ >-Br 



— CHf-|*-C- 




445 CH-O-CHr 1 3. 1 - H . £ 



447 CH-O-CHr 1 3 1 - H .^cH,u-Jc-rQ 



448 ChOcHt 13 1. H .(ch^^Ph^'"' 



9 

" -(CH2)rJ^C-Q-OOjCH3 

450 C^-O-CHr 1 3 1 - H -(CH.,,-N.?-^''' 

451 Ch-^^CHr 13 1 - H -(CH2)j-N-C-0 ' 

F 
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Table 1.4 2 



Compd. FiV-(CH2)p k m n chirality 
No. Pr 



-(CH2)pi-(CH2)q-G-R6 



456 



452 CK >-CHi- 1 3 



453 Ct-i >-cnr 1 3 



454 CH-\ >-CHjr 1 3 



455 0\ >-CHr 1 3 



CH,- 1 3 



457 CK }-CHr 1 3 



458 C>-i /-CHa- 2 2 



459 cK >-CHa- 2 2 



460 CI-Q-CH2- 2 2 

461 Ct-^-CHj- 2 2 



462 Cl-^^CH,- 2 2 



H 



H 



H 



H 



PCF3 



-(CH2)4-N-0 



Br 



-<CHa)4-jsf:0-Q-8r 




.CI 



-(CH2)2-M-C 



-CHa-N-C-Q 

O /CH, 
-CHa-N|-C-<3 



p ■ 
-CHj-fJ-C-Q-CHa 



■CHa-N-C 



-CHj-N-C-/ 



HaC 
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Table 


1.43 














Compd. 
No. 




k 


m 


n chirality 




(CH2fe|-(CH2)Q-G-R^ 


10 


463 




2 


2 


1 


H 


CH3 


15 






2 


2 


1 


H 


- CH,- N- C-f\- OC Ha 
H >=( 

OCH3 




465 




2 


2 


1 


H 




20 


466 




2 


2 


1 


H 


-OH,-N-C-^ 


25 


467 




2 


2 


1 


H 


-CHrN-C-^ 


30 


468 




2 


2 


.1 - . .' 


H 


- -CHj-N-C~(3 ' 
H >=' 


35 


469 




2 


2 


1 


H 


0 

H \=/ 


40 


470 




2 


2 


1 


H 


-CHj-N-C-/~VcN 

H >=/ 




471 




2 


2 


1 


H 


- CK2- N-C-/^ COjCHa 


45 


472 




2 


2 


1 


H 


0 0 


50 


473 




2 


2 


1 


H 


-CHj-N-C-Q-C-CHj 



55 
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Table 1.4 4 



Compd. 
No. 




k 


m 


n chiraiity 




d4 

-{CH2)p+7(CH2)p-G--RS 


474 




2 


2 


1 


H 




475 




2 


2 


1 


■ H 


-CHj- N'C-Q--CH(CH3)2 


476 




2 


2 


1 


H 


o 


477 




2 


2 


1 


H 




. 478 




2 


2 


1 


H 


.O 

HgC 


479 • 




2 


2 


-.1 . , 


■. H- 


O 

■ H O-'^ 


460 




2 


2 


1 


H 


0 

H of Br 


481 




2 


2 


1 


H 


0 

H 


482 




2 


2 


1 


H 


\ CHj 

H 


483 




2 


. 2 


1 


H 




484 




2 


2 


1 


H 


H 
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Table 1.4 5 



^^J"^- ^!>-(CH2)r k m n chirality R^ -(CHavf-CCHafc-G-R® 
NO. R*^ '^rS ^ 



485 Cf-\>-CHs- 2 2 1 



H 



O .CF, 



486 Ct-\ /-CH2- 2 2 1 



• CN 



-CHj-N-C 



487 Ch-i /-CHj- 2 2 1 



H 



O ,ci 



488 Cf-i >-CHj- 2 2 1 



H 



O ,NH, 
-CHa-N-C-^ 



489 Ch-i >-CHj- 2 2 1 



-CH,-N-C-f? 



H >=^ 
FjC 



490 Ch-\>-CH2- ■ 2 2 1 



-CH2-N-C 



OCHapHa 



491 Ch-^-CHj- 2 2 1 



H 



-CH2-N-C-/> 



H 



492 Ch-C )-CH2- 2 - 2 1 



H 



OCF, 



493 Cf\ >-CH2- 2 2 1 



H 



C\ CF, 



-CHa-N-C- 

H N==/ 




494 Cl-O-CHa- 2 2 1 



495 C>-(^CHa- 2 2 



H 



H 



-CHa-N-C 




CFa 



F • 



-CHa-tfC-Q 
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Table 1.4 6 


compd. R^(OH,,r 


k 


m n chirality 




-(CH2)pT-(CH2)5-G-R6 


496 Ch-Q-CH,- 


2 


2 1 


H 


O ,CF3 


497 Cl-Q-CHj- 


2 


2 1 


H 


0 I y * 

-CHa-r.c-0 


498 Ci-<Q^CHr 


2 


2 1 


H 




499 Ct-Q-CHj- 


2 


2 1 


H 




500 -Ct-^-CHa- 


2 


2 1 


H . 


- CHj- N- C-^^^ OCH3 


SOt CH-Q-CHa- 


2 


2 1- 


H 


Br 


502 • CI-^-CHa- 


2 


2 1 


H 




503 Ch-^-CH2- 


2 


2 1 - . 


H 


-CH2-^|:C-^[^CI 


504 Ch-Q-CHa- 


2 


2 1 


H 


0 . " QCH3 
-CHa-N-C^ 

OCHa 


505 Ct-O-CHa- 


2 


2 1 


H 


0 

-CH^-N-C-v V-Bf 


506 CH-^-CHj- 


2 


2 1 


H 


p 
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Table 1.47 



Compd. RS-(CH2)r k n chirality P? -(CH2)r?-(CH2)rG-R6 
No. "5 



(CH2)5-G- 



507 CI 



-CHa-N-C . 

H O 



-6 



508 Ci-i >-CH2- 2 2 1 



509 



C»-(3"C"2- 2 2 1 



H 



-CH.-f}-C- 



510. CK >-CHa- 2 2 1 



9 ^CH3 



511 CH-4 }-CH,- 2 2 1 



512 ct-i >CH,- 2 2 1 



H 



H 



-CHa-N-C-<fjl 

" O C(CH3)3 

CN 



513 Cl-4 VcHj- 2 2 1 



H 



Q C-CH, 



-CHg-N-C 



514 Ch-Q-CHa- 2 2 1 



H 



-CHj-|}-C-Q-C(CH3)3 



515 Ch-Q-CHj- 2 2 1 



H -CHj- !*• C-^^^ CHjOH 



516 H2N-\ ^CHr 2 2 1 



H 



? 



— CHf-N-C 



517 ^cH, 2 2 -1 



H 



-CHi-rj-c-Q 
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Table 1.4 8 



Compd. '^S_(CH2)r k m n chirality R^" -(CHgk^i 

No. *'r,5 



-q6 



518 



.NH, 



2 2 



519 O^frO-cH.- 2 2 



520 C»-( /-CHr 2 2 



521 ci-\ >-CHr 2 2 



522 CH-( )-.CHr 2 2 



523 ct-^-CHr 2 2 

524 Ch-Q-CHr 2 2 

525 CH-^-CHr 2 2 



526 CK >-CHe- 2 2 



527 ci-^-CHr 2 2 

528 O-^-CH,- 2 2 



Fr7(CH2)5-G-R' 



-CH, 



(CHdzCH-^Q 



-CHzC 



H 



H 



H 



9 



-CH2-^^- 

H 




^ H 



9 



■ 9 
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Table 1.4 9 



Compd. RV(ch2)p k m n chirality R» -(CH2)p|-(CH2)s-G-R6 
No. R*^ f-r^s 



529 Ci-< /-CH2- 2 2 1 



H 



9 >wNOj 



530 Ct-\/-CHj- 2 2 1 



-CHf-|+-C- 




531 cK /-CHJ- 2 2 1 



P 



532 Ci-( >-CH,- 2 2 1 



HjC 



533 Ch\>-ch2- 2 2 1 



534 .ci-( >-.CH2- .2 2 .j 



535 CI 



CH,- 2 2 1 



536 CI 



2 2 1 



.H 



H 



H 



I? 



-CHrM-£>^ 



P 



.-CH^-^»-C-^ 



HjC 



CH, 



537 cK >-CHj- 2 2 1 



HaC 



538 ci-^-CHa- 2 2 1 



539 



Ch-([])-CH2- 2 2 1 



-CH,-f+-C- 
' H 




HiC 
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Table 1.5 0 



Compd. '^S>-(CH2)j- k m n chirality -R' 
No. R 



-(CH2)p¥-( 



■(CH2)^(CH2)^G-R6 
r5 



540 Ci-\ >-CHa- 2 2 



541 CK 2 2 



542 Ch-<^^CH2- 2 2 



543 Ci-r')-C"2- 2 2 



544 Cl-i >-CHj- 2 2 



545 Ct-C >-CH2- 2 2 



546 Ci-( )-CHj- 2 2 



547 Ci 



t-^^CH,- 2 2 



548 Ci-Q-CHr 2 2 

549 Ch-Q-CHa- 2 2 

550 Ct-{3"°"'' ^ ^ 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



9 



HsN 



-CHg-hj-C-^^CHaCHa 



P 





Cf^CI 



•CI 



CI 

-CH,-N-C-^ 
02 N CI 
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Table 1.S1 



Compd. R^(CH2)|- k m n chirality R' -(CHaJ- 
No. R*^ "5 



-q6 



(CH2)p-}-(CH2}5-G-R 
R5 



560 



551 Cl-( >-CH,- 2 2 1 



552 Ci-\ )-CHr 2 2 1 



553 Ch-0-CH2- 2 2 1 



554 Cl-0"CH2- 2 2 1 



555 Cb-\ /-CHr 2 2 1 



556 cK>-CHj- 2 2.1 



557 Cf-O-CHj- 2 2 1 



558 CI 



2 2 1 



559 CH-{^CHr 2 2 1 

V 

ci-Q-CHr 2 2 1 



561 CH-Q-CH,- 2 2 1 



• H 



-CHj-N-C-CHj-^ 



P 

-CH^-N-C-CH; 



-CH«-N-C-CHj-^ 

CPs 

H 
H 



o _ 



-(CH2)a-r>j-C 



CH3 (? 
-CH-r^j-c 




I H 
CHa CF3 

O 



-CH-N-C 
I H 



Bf 
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Table 1.5 2 



Compd. R^(CH2)j- k m n chirality fl' -(CH2)p|-(CH2)5-G-R6 



562 CI 



i-Q-CH,- 2 2 



563 ci-4 >-CHj- 2 2 1 



564 Ci-4>-CHs- 2 2 1 



565 Ci-i /-CH2- 2 2 1 



566 Ci-\>-CH2- 2 2 1 



H 



H 



H 



O P 

CHj 

O .CFa 

-CH-N-C-^^ 

CHa F,C 

O PCHjCHj 

-CH-N-C-/~S 
I H \==/ 



CH, 



-CH-N-C 
I H 
CH3 



PCF, 



567 . CH\>CH2- 2 2 .1 



I H 
CH3 




CP:, 



568 O-L >CH2- 2 2 1 



569 . Ch-i >-CH2- 2 2 1 



570 Cl-i i-CH2- 2 2 1 



571 CK >CH2- 2 2 1 



572 cK i^^"2- 2 2 1 



H 



H 



H 



-CH-^}•c 



-CH-N-C 



CH3 CFj 
CH3 F 

CH3 

I H 
CH3 



-CH-N- C 
I H 
CH3 
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Table 1.5 4 



^°No^^" pa^^*^^^^"" ^ " chirality -(CH2)pf;-(CH2)q-G-R6 



584 /-CHj- 2 2 1 



H 



9 o 

-CH-N-C-fVc- 



585 c 



CH,- 2 2 1 



CHa 



586 Cl 



CH,- 2 2 1 



H 



-CH-N-C-f VCI 



1 H W 



587 ci-< )-CHr- 2 2 1 



H 



O 

-CH-N-C-^_>-CF3 
CHa 



588 Ch\ )-CHj- 2 2 1 



.-CH-N-C-^_>-NH2 
CHa 



589 CK ./-CHa- 2 2 1 



CM, 



590 ci-(3"^"*' 2 2 



H 



O 

•CH-N-C-^_>-CH(CHa)2 
CHa 



591 cK 2 2 1 



-CH-{*C-^_>-N{CH3)2 
CHa 



592 cK >-CHr 2 2 1 



-CH-N-C-^^OCHa 
CHa 



593 CI-Q-CH,- 2 2 1 



H 



- CH- N- C-^^ CHjOH 



CHa 



594 CHH^I^CHj- 2 2 1 



H 



O 

-CH-N-C-f >-CH 
CH, 
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Table 1.5 5 



Compd. 
No. 




k 


m 


n chirality 




-(CH2)p?7(CH2)5-G-R6 


595 
596 




d 
2 


2 


1 

1 


n 
H 


- C H- N- COoCHn 

0 o 

-CH-N-C-^-C-CH3 
CH3 


597 
598 


C»— ^^^CH2- 


2 

o 

2 


2 


1 

•i 
1 


H 

n 


0 

- CH- c-/~> 

CH3 

-CH-N-C— 
1 H 0-^ 
CH3 


599 




2 


2 


1 


H 


-CH-N-C-/pi 
CH3 CHa 


60.0 
601 
■ 602 
603 


CH-^_/-CH2- 


2 

2 

O 


2 

2 
o 

o 


1 . - . .. 
1 

1 

1 


XXXI 


0 

-CH-rs*-c-/^ 

1 H O-^Br 
CH3 

0' 0CH3 
-(fH-{.CHQ 
CHa 

— CH-N-C— • 
1 H W 
CHa' 

-CH-N-C-^ \ 
CH3 


604 




2 


2 


1 


H 


CH3 w 


605 




2 


2 


1 


H 


CHs 
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Table 1.5 6 



Compd. RS-(CH2)r 
No. ' 



k m n chiralily R' 



-(CH2)p|7(CH2)5-G-R^ 



606 ci-\ ycHr 2 2 



607 Ci-i >-CHr 2 2 



608 CI 



CH,- 2 2 



609 ct-ij-CHr 2 2 



610 Cl-\ /-CHj- 2 2 



611 CK >-CH,- 2 2 



612 cK >-CHj- 2 2 



613 Ci-4 >-C"2- 2 2 



SU 



CHj- 2 2 



615 CK >-CHr 2 2 



616 CI 



CHi- 2 2 



H 



H 



H 



H 



H 



9 



CH, 



-CH-N-C' 
1 H 
CH, 



CH, 



CHa HaC 
-(fH-Nf-C-^^ 

CH3 H3C 



CH3 o»C 



CH, 



CH3 . H3C 




CHi H}C 
CH3 FjC 

CHj FjC 



CH3 



CH, 
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Table 1.5 7 



Compd. R^(CH2)r k m n chirality P? -(CH2)plT(CH2)q^-R^ 
No. r5 



618 ci-W-CHj- 



2 2 1 - H 



61 



620 CI 



.CF- 



3 



617 CMQ-CHr 2 2 1- H -^"-^W 

CH3 



o 

-CH- 



CH(CH3)2 



9 C^O-C"'- 2 2 1 - H 

CH(CH,)2 

O ^ 

:mQ-CH,- 2 2 1 - H -<f«-[^^-0 



621 c»rVJ-<="2' 2 2 1 - H . ^. 

CH(CHj)j 



CH(CH3)2 

-CH-N-C-/~S 
I H w' 



622 C.-0-CHa- 2 2 1 - ' H . • -<fH-N-Qr 

CH(CHj)a 



(j> N(CH3)2 



623 c^^cHr 2 2 1 - H -c»-^c 

CH(CH3)2 



O NO, 

624 a-O-CHa- 2 2 1 - H -^"-^[^-0 



625 chX>CHr 2 2 1 - H -^'^I^^-O 



R)C 
O 




626 ci-OcH,- 2 2 1'- H -c^*^{-c- 

Q OCHjCHa 

627 ci-OcHr 2 2 1 - H -f»-^CH0 

CH(CH3)a 
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Compd. R'^cHa)^ k m n chirality 
No. 



-(CH2)p^-(CH2)rG-R6 



628 Ci-Q-CHj- 2 2 1 



629 . ci-Ci-CHj- 2 2 1 



630 Cf-l >-CH2- 2 2 1 



631 Ci-i>CHj- 2 2 1 



632 ct-i >CH2- 2 2 1 



633 Cl-^^CHs- 2 2 .1 



634 CI 



CH,- 2 2 1 



635 CI-Q-CH2- 2 2 1 



636 CI 



CH,- 2 2 1 



637 O 



f-^-CH,- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



O CO2CH3 
CH(CH3)a. 



I H 
CH(CH3)2 



PCFn 



I 

CH(CH3)2 



9 




1 H 
CH(CH3)2 CFg 

-CH-N-C-f 

CH(CH3)2 CFj 

O . 





I H 

CHICH3)2 F 

CH(CH3)2 

-CH-N-C- 
I H 
CH(CH3)a 



It * 



1 H \=/ 
CH(CH3)2 



CH3 



CF3 



CH(CH3)3 



638 c 



CHj- 2 2 1 



H 



CH(CH3)2 
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Table 1.5 9 



Compd. "S-(CH2)r k m n chirality R' -(CHafef-CCHgte-G-R® 
No. r5 



639 CI 



1~Q-CH,- 2 2 1 - H -CH-N-C-Q-N(CH3h 



644 CI 



649 CI 



CH(CH3)2 

-CH-N-C-^^OCHa 



640 Ci-^hCHr 2 2 1 - H -\ 

CH(CH,)2 

641 chhOch,- 2 2 1 - H -CH-^.?-Q^c6,CH, 

CH(CHj)2 

O O ^^^^^ 

642 C^^OH,- 2 2 1 - H -<?H-N-C-0-^-0 



643 CM^CH,- 2 2 1 - H -CH-;.C-^CF, 

CH{CH3)2 



.-O-CHa-. 2 2 1.- . H -CH-N-a-^C(PH3), 

CH(CH3)2 

O ^.^^ 

■ H -(jH-N-C-^-NHj 



CH(CH3)2 



645 c^-\_/-CH^- 2 2 1 - H 

646 Ch-Q-CHa- 2 2 1 - H 

647 ci-^-CH2- 2 2 1 - H 

648 ckO^ch,. 2 2 1 - H -CH-|.?-^CH(CH3), 

CH(CH3)2 



- CH- N- CHjOH 
CH(CH3)2 

- CH- N- C-^-^^ C- CH3 
CH(CH3)2 



;H-Q-CH2- .221 - H -^H^J+C-{3-OCH(CH,)2 



CH(CH3)2 
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Table 1.6 0 



pi 

Co^pd- ^^(CHj),- k m n chiraiity R' 



■(CH2)p|-(CH2)5-G-R6 



650 a-^y-CHi- 2 2 

651 Ch-^-CHj- 2 2 



652 ci-i )-CH2- 2 2 



653 Cl-{ >-CHa- 2 2 



654 Ch-O-CHz- . 2 2 



655 CI-O-CH2- 2 2 



656 Cl-O-CHz- 2 2 



657 Cl-i>-CH2- 2 2 



658 Ch-O-CHj- 2 2 



659 CI 



;t-(]^CH2- 2 2 



660 CI-Q-CH2- 2 2 



H 



H 



H 



H 



H 



H. 



H 



H 



f>0 

CH{CHsla 



-<|H-N-C- 
CMJCHjh 



CHCH) 



-CJH-pj-C-^^-NOj 
CH(CH3)2 



CH(CHa)a 



CHtCHjh 



CH(CH3)2 



-<^H-N-C- 



CH(CH3)2 
CH(CH3)2 




I H 
CH(CH3)2 



CH(CH3)a . ^ 



T H 
CH(CH3)a 
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Table 1.61 



Compd. R^(CH2)j- k m n chirality -(CH2)p?-(CH2)q-G-R6 
No. ?r r5 

661 c-G-cH,- 2 2 1 - H T^r^-^ 

• ■ CH(CH3)2 OCH3 

662 C^^CH,- 2 2 1 - H -(j:K-N-?-^ 

CH(CH3)2 ^ 

663 a-0-^«»- 2 2 1 - H -fH-N-c-^ 

CH(CH,)2 

664 Ct-O-C"^- 2 2 1 - H -<j:'H-|s.?-H2-^ 

a^cH, 

665 Ch-O-CHa- 2,21 - H ~f**"K"*^- 

CH(CH,y2 



670 



671 



666 Ci-^CH,- 2 2 1 - H ^ -CH 

CH(CH3)2 » 



667 CK >-CH2- 2 2 1 - . H 




668 Ch-^CH,- 2 2 1 - H -<fH-p.C- ^ 

CH{CH3)2 ^ 

669 c^-O-cH,- 2 2 1 - H • -rir^^ 

^ CH(CHj), CH3 



CH,- 2 2 1 . H -?^tr^"^lBr 



CH(CH3)2 • 



CH,- -2 2 1 • H -^""r"^ 



CH{CH3)2 
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Table 1.6 2 



Compd. 
No. 


pi 


k 


m 


n chiralily 




d4 

-(CH2)pt-(CH2)5-G-R6 


672 




2 


2 


1 


H 


CH(CH3)2 H 


673 




2 


2 


1 


H 


C(CH3)2 


674 




2 


2 


1 


H 


9 ^ 

CH(CH3)2 


675 




2 


2- 


1 


H 




676 




2 


2 


. 1 


H 


CH{CH3)a H 


677 


CI-^-CHj- 


2 


2 


1 


H 


CH(CH3)a CHj 


678 




2 


2 


1 


H 


CH(CH3)2 


679 




2 


2 


1 


H 


CH(CH3)2 


680 




2 


2 


1 


H 


CH(CH3)2 


681 




2 


2 


1 


H 


CH(CH3)2 


682 




2 


2 


1 


H 
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Table 1 


.63 










Compd. 

InO. 


n 


k 


m n chirality 




-(CH2)pTr(CH2)q-G-R6 


683 




2 


2 1 


H 


CH(CH3)8 


684 




2 


2 1 


H 


CH(CH3)2 ^ ^ "2 


685 




2 


2 1 


H 


CH(CH3)2 5 


686 




2 


2 1 


H 


p 

CHjCH{CH3)2 


687 




2 


2 1.- 


H 




688 




2 


2 1 


• H 


. ... -CH-N-C-/~\ . . 


689 




o 


9 1 
& 1 


LJ 

n 


O >CN 




CI— ^r^cHj- 


2 


2 1 


H 








2 


2 1 


H 


-CH-N-C-/") 


692 




2 


2 1 


H . 


0 

-CH-N-C-/> 


693 




2 


2 1 


H 


0 /CFa 



74 



EP 1 179 341 A1 



Table 1.6 4 



Compd. 
No. 


^y(CHa)r 


k 


m 


n chirality 


R' 


-(CH2)pfr(CH2)q-G-R« 


694 
695 




2 
2 


2 
2 


1 
1 


H 
H 


^ OCHqCHi 
-CH-N-C-/> 


696 




2 


2 


1 


H 


O .OCFj 

It A" 


697 




2 


2 


1 


H 


0 


698 




2 


2 


1 


H 


0 ^ 
-a+JC-^^^ N(CH3)2 


699 


CI-Q-CHa- 


,2 


2 


1 ■ . . . 


. H 


- CH- ivf- C-/>- OC H3 


700 




2 


2 


1 


H 




701 




2 


2 


1 


H 


0 0 

ii ""At II 

u 


702 . 




2 


2 


1 


H 




703 




2 


2 


1 


H 


- CH- N- C-^]^ CH(CH 3)2 


704 




2 


2 


1 


H 
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Table 1.6 8 



Compd. R^(CH2)p k m n chirality -(CH2)p|^ 



-d6 



(CH2)^(CH2)5-G-R 



738 cK hCHT 2 2 



cr^y-CHi' 2 2 



739 



740 ci-C>-CH,- 2 2 



741 



CH,- 2 2 



742 cr-0-CH2- 2 2 



743 CI-O-CH2- 2 2 



744 C^-i>■C"^- 2 2 



745 CJ-O-CHr 2 2 



746 a 



CH,- 2 2 



747 CT-Cj-OHi- 2 2 



748 Ch-0"CHr 2 2 



H 



H 



H 




-CH-^^C- 



-CH-N- 




,CHa 



9 ,o^eicH3)3 



9_ y^CHj 



F3C 
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Table 1.6 9 



Compd. R]-^(CH2)r k m n chirality "R^ 
No. pr 



-(CH2)pi7(CH2)5-G-R« 

r5 



749 cr\ /-CHj- 2 2 



750 CK /-CHj- 2 2 



751 ci-i >-CHr 2 2 



752 cK /-CH2- 2 2 



753 CI 



2 2 



754 a-i ycHj-- 2 2 



755 Cl-(^CH2- 2 2 



756 cK >-CH2- 2 2 



757 Cl-{]^CHj- 2 2 

758 Cl-Q-CHr 2 2 



759 Cf-Q-CHj- 2 2 



H 



H 



H 



H 



H 



H 



H 




-CH^C 



— CH-N-C- 
>^ HjC 



1? W'^"' 
CH2OH 



PF3 



CH2OH CF3 

-.jH-SfC-O 
CHgOH 



CH2OH 



CHaOH 



PCH, 



9 



CH20H 



CH20H 



PCH2CH3 



C02CH3 



CHjOH 



CH20H 



pCFa 
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Table 1.70 



Compd. ^S-(CH2)r 
No. ' 



k m n chirality R' 



~(CH2)p|-(CH2)q-G-R6 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



760 



761 Ci-0"CH2- 2 2 



762 Ci-\ >-CH2- 2 2 



763 Ci-O-CHJ- 2 2 



764 cK - 2 2 



765 Gh-4.>-CHj- 2 2 



766 ct-^-CHr 2 2. 



767 Ci-^- 



CH,- 2 2 



768 C\-i VcHj- 2 2 



769 Cl-i>^"2- 2 2 



770 CH^CH,- 2 2 



H 



H 



H 



H 



H 



H 



H 



H 




9 

CH2OH F 
CHjOH 

CH2OH 

CHaOH 



CH, 



CH3 



,CH, 



9H3 Cj) 

CH3 



CH3 



9H3 p 

CH3 




PCF3 



55 
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Table 1.71 



Compd. RV-(CH2)p k m n chirality R' 
No. 



-(CH2)p?-(CH2)q-G-R6 



771 a 



772 CI 



CH,- 2 2 



CHa- 2 2 



773 ct-iJ-CHr 2 2 



774 CI 



CH,- 2 2 



775 Cl-i >-CHa- 2. 2 



776 ci 



777 CI 



778 CI 



CHa- 2 2 



CH,- 2 2 



CHj- 2 2 



779 Cf-\>-CHj- 2 2 



780 CI-0"CHa- 2 2 

781 C»-^}-CHr 2 2 



H 



H 



H 



H 



H 



H 



CHa 



C(CH3)3 



CH3 



SCH, 



C(CH3)3 




CHn 



CH3 



.CI 



CHa H 



NO2 
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Table 1.7 2 



Compd. ^y-^cHz)r k m n chirality W 
No. 



■(CH2)p?-(CH2)q-G-R6 



782 C 



t-Q-CHr 2 2 



783 Ct-i )-QHt' 2 2 



784 cy-\ )-CHi- 2 2 



785 Ci-( >-CHj- 2 2 



786 >-CHa- 2 2. 



787 cK >-C»2- 2 2 



788 Ct-\>-CH2- 2 2 



789 Ci-Q-CHr 2 2 



790 CK /-CHj- 2 2 



791 Ci-i >CH2- 2 2 



792 



C»-Q-CHa- 2 2 



H 



H 



H 



H 



H 



H 



H 



CH, 



PCH2CH3 



CH3 

CH3 



CH; 



OCH3 



HaC— CH2 



HjC — CHa 




H2C— CHa 



HgC— CHg 



.CI 



H2C CH2 



PCF3 
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Table 1.7 3 



Compd. '^S-ICHalr k m n chirality 'r* 
No. FT 



■(CH2)p|r(CH2)5-G-R6 



793 Ci-i >-CHj- 2 2 



794 Cl-(^CHa- 2 2 



795 CI 



h-Q-CHj- 2 2 



796 Cl-O-CHj- 2 2 



'797 cK. >-CHr 2 2 



798 



CHi- -2 2 



799 Cl-0-C»2- 2 2 



800 a-( V-CHj- 2 2 



801 Cl-O-CHj- 2 2 



802 



803 cKVcHj- 2 2 



H 



H 



• H 



H 



H 



H 



H 



HaC—CHa F 



H2C— CHj 



SCHa 



H3 




C(CH,)3 



hfeC— CHa 



HjC CH2 





-^Kj-C-i >-CI 
H2C— CH2 



HjC— CH2 




"A- 

H2C— CHg 



PCH3 



PCH2CH3 
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Table 1.7 4 



Compd. Rj^(CH2),'- k m n chirallty 
No. ' 



804 c 



807 



811 



i-<Q-CHi- 2 2 



805 ci-i>-CH»- 2 2 



806 CI-i/-CH2- 2 2 



Ci-(^CHa- 2 2 



808 CI 



809 CI 



810 CI 



CHj- 2 2 



CHj- 2 2 



CH,- 2 2 



CHj- 2 2 



812 a-{^CH,- 2 2 



813 Ch-i >-CHr 2 2 



814 a-^-CHr 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



-(CH2)p|-(CH2)5pG-R« 



_c;_j^c-CH,-^ 

H2C^~CH2 



CH2 

HjC— CH2 

o 

(CHJrC-NH, 

o 

(CHj)rC-NH, 

o 



OCH3 

.Br 



»rg-NH2 U 



o 



S^SCH, 



-CH-N- 
1 H 

o 

9 

-<j;H-N-C-^/>-OF: 

o 



0 
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Table 1.75 



Compd. f^>-(CH2)j- k m n chirality "(CH2)r^(CH2)5-G-R^ 

. __ 

815 Ci-O-CH,- 2 2 1 - H "|""h^' 

0 
9 



816 ci-\ /-CHr 2 2 1 - H 



825 Ch-Q-CHj- 2 2 1 



H 



817 Ct-0"CH2- 2 2 1 - H "f*"' 



(CHj)rC-NH, 

o 



818 C»-i >-CHa- 2 2 1 - H "^^^ 



o 

-Br 



(CHa)j-C-NHj 
0 



819 cy-CyoHr- 2 2 1 - . H ^f^t^-^f 

o 

820 cH-rvcH,- 221 - H - xr"^""* 



o 



821 Ci-O-CHa- 2 2 1 - H -<f»-J{-c-Q-Cl 



CHjOCHa 

^ ? ^S^SCHa 

822 CmQ-CH,- 2 2 1 - . H -^"-?rc-<T 

CHjOCHj 

823 ci-O-cH,- 2 2 1 - H 

CHjOCHj 

i? ■ 

824 Cl-{^CH2- 2 2 1- H "^""It^' 




CHjOCH, ^^^^'^^ 
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Table 1.7 6 



^°"^P^- ^!>-(CH2)r k m n chirality R' -(CH2)p|-(CH2)5-G-RS 
No. R jfjS ^ 



826 a-i >-CHj- 2 2 1 



827 a-\J-cH2- 2 2 1 



828 Ct-\ hcHi- 2 2 1 



829 Ct-i >CHa- 2 2 1 



830 CI-Q^CHj- 2 2 1 



831 Cl-i /-CHa- 2 2 1 



832 . Ch-^^CHj- 2 2 1 



833 Ci-i >-CHj- 2 2 1 



834 c»-( >-CH,- 2 2 1 



H 



H 



H 




CH2OCH3 



CHaOCHj 



PCF, 



PF3 



CHjOCHa JF 



T H w 
CH2OCH3 



.Br 



CH2OCH3 



CH2OCH3 

CH2OCH3 



CHjOCH, 



835 Ci-( >-CHj- 2 2 1 



836 Cl-O-CHr 2 2 1 



H 



H 



CHaOCHj 



CHjOCHa 



PH3 
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Table 1.77 



R 



837 Ch-i >-CH2- 2 2 1 



838 Ct-i >-CH,- 2 2 1 



839 ct-i >-CHa- 2 2 1 



840 CI-^^^CHa- 2 2 1 



H 



9 



CHjOCH, 



.CF, 



pCHgCHa 



CHjOCHa 



pCHj 



-<^H-N-C-.^^OCH3 
CH2OCH3 • OCH, 

O 



841 . ci-< ycHz- 2 2 1 



H 



-(CH2)2-C 



842 Ch-< /-CHz- 2 2 1 



H 



843 Ci-i >-CHa- 2 2 1 



-(CH2)a-C 

HjC 




844 Ct--4~}-CH2- 2 2 1 



H 



845 Cl-\ /-CH2- 2 2 1 



H -(CHj)j-C-^^__J-S-CH3 



846 Ci-i >-CH2- 2 2 1 



847 ci-Q-CH,- 2 2 1 



H 



-(CHi)2-C-f VOCH 
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Table 1,7 8 



Compd. RS-(CH2)i- k m n chirality -(CHafe^-CCHzVG-R^ 
No. R5 



848 c 



^-Q-CH,- 2 2 1 - H -(CH,),-C-Q-( 



0 

■(CH8)s-C-<^>-CH3 
HjC 
O OCH, 

849 O-O-CH,- 2 2 1 - H -(CH,),-c-^ 

HaCO 

O 



850 CI 



CH2- 2 2 1 - H -CHa-i-Q- 



856 CI 



t-O'CHr 2 2 1 



H 



_ CH3 

O 



O 



851 C^-^^CHa- 2 2 1 - H . -cHj-N-C-N-^* 

_ o 

852 C»-{^CH8- 2 2 1 - H . -CHj-N-C-N-Q-CF, 

853 CP^-CH,- 2 2 1 - H • _cH,-j^C-K{HQ 

854 0\-\J-0\\2- 2 2 1 - H _cHa-N-C-N-Q 



CH3 



855 Ci-^^C^z- 2 2 1 - H -cHj-n-C-N-^^CH, 



0 ^^'^"^ 



-CH2-N-C 

H H 



OCHj 



857 Cl-O"^"^' 2 2 1- H _CH,-N.C-N-(^ 

O _ 

858 CI-^-CH,- 2 2 1 - H -cHj-fhC-jJ-^^OCHa 
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Table 1.7 9 



Compd. R^(CH2)j- k m n chirality -(CH2)pf- 



859 Ci-i >CH2' 2 2.1 



H 



-CHa-N-C- 
H H 



CI 



860 Ch-{^CHa- 2 2 1 



H 



-CHa 



861 Cl-C >CHr 2 2 1 



H 



^ H H \=/ 



862 Ci~4 >-CH,- 2 2 1 



-CH2-N-C 

H H 



863 . Ci-( hoHi- 2 2 1 



H 



PC Ha 



864 Ct-Q-CHj- 2 2 1 



H 



-CHa-N-C 

H H 



OCH, 



865 Ct-i /-CHr 2 2 1 



H 



-CHo-N-S- 



CHa 



866 



CHa- 2 2 1 



867 cK i-CHj- 2 2 1 



H 



H 



-CH,-N-S-/? 




OF, 



868 CI-(]^CHjt 2 2 1 



869 Ch-Q-CH,- 2 2 1 



H -CHrN-S-Q-CHaCHj 



0 

n 

0 
0 



H "CHa- S-^-CH(CH3)2 
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Table 1.8 0 



Compd. ^^(CH2)p k m n chirality 'r=> -(CH2)p|j(CH2)q-G-R« 

,CH3 

870 CI-^-CH2- 2 2 1 - H _CH2-N-|- 



871 CI-O-CHr 2 2 1 - H -CH2-N-S-^;^J-(CHj)3CH, 

^— ^ o 

872 Cr-O"^"*' 2 2 1 - H -CHr^{-f-0 

873 CJ-Q-CHa- 2 2 1 - H -CHrN-C-OCHj-^^ 

. O P 

874 Ct-Q-CHz- 2 2 1 - H . _cho-C-N-^ 



CH3 



875 2 2 1 - H _cH,-j^£-^ 

876 Br-^CHr 2 2 1 - H -CHi-r^hC-Q 



O P''' 
-CHj-N-C-^ 



877 NC-0-<^"2' 2 2 1 - H 



878 



879 o-^]^CH,- 2 2 1 - H -CH2-N-C 

0^0 o 

880 <^-- 2 2 1 - H 



02t^-^CHr 2 2 1 - H -c»2'^c-^ 

(-0 . o ^^^^ 
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Table 1.8 1 



Compd. 
No. 




k 


m 


n chirality 




4 

-(CH2)p?-(CH2)e|-G-R* 


881 


Br 


2 


2 


1 


H 


0 P''^ 


882 




2 


2 


1 


H 


O ,CF3 


883 




2 


2 


1 


H 


-CH,-N.C-{3 


884 


HiCC-jj-^-CHa- 


2 


2 


1 . - 


H 




885 


9 /«v 


. 2 


2 


1 


H 


O .CF, 


886 




2 


2 


1 


H 


O .CF, 


887 




2 


2 


1 


H 


o P^^ 

-CH,-{|C-{3 


888 




2 


2 


1 


H 


0 .CF,. 


■889 




2 


2 


1 


H 




890 




2 


2 


1 


H 


-CHj-N-C-^ 


891 




2 


2 


1 . - 


H 


O .CF, 
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Table 1.8 2 



^°^P^- pS>-(CH2)r km n chiralily --(CH2)^(CH2)5-G-r6 



892 



893 



HaCq Q CFa 

^CH,- 2 2 1 - H -CH,-.C-^ 



894 HgC-^^CHj- 2 2 1 - H 



898 HOaC-l >-CH2- 2 2 1 - H 



pCH, 



901 ^ 2 2 1 - . H 

S 

O2N 



-CH2-N-C 



895 Q-<CH»)»- 2 2 1 - H _cHrN-C-{3 

CN Q C 

896 Q-CH,- 2 2 1 - H .CH,-||C-^ 



• HO2C O CFa 

897 ^cH,- 2 2 1 - H _cH,-p^S-^ 



-CHj-N-C 



PP3 



899 ^CH,- 2 2 1 - H -CH,-p{-c-^ 

900 HaOOjC-^-CHj- 2 2 1 - H 



0 _p^^ 



CH- -^"^-{t*^ 
902 2 2 1- H _cH,-jj£-£^'''' 
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Table 1.8 3 



Compd. 
No. 




k 


m 


n chirality 




-(CH2)^(CH2)5-G-r6 


903 


OCHa 


2 


2 


1 


H 


O CF^ 


904 


HO 


2 


2 


1 


. H 


O ,CF, 


905 




2 


2 


1 


H 


O ,CP3 


906 


Q-(CH,)3- 


2 


2 


1 


H 


O 


907 




2 


2 


.1 


H 


p ,CF, 


906 




'2 


2 


I" 


H 


, O /CF3 


909 


O 


2 


2 


1 


H 




910 


C(-^-CHj- 


2 


2 


1 


H 


O .CF, 
.-CH,-M-£-Q 


911 




2 


2 


1 


H 


' 6 ' 

-CH2-N-C-^ ■ ■ 


912 


O-CH,- 
Br 


2 


2 


1 


H 


p >CF3 
-CHj-N-C-^ 


913 




2 


2 


1 


H 


O .CFj 
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Table 1.8 4 



Compd. RS-{CH2)r k m n chirality 
No. 



-(CH2)r?- 



(CH2)p-f7(CH2te-G-R6 



914 (j^cH,o-Q-cH,- 2 2 



915 



917 



920 



921 



923 



924. 



CHCHj- 



2 2 



916 ti i-CHj- 2 2 



CHj- 2 2 



918 H,co,c-eH,-([^oH- 2 2 



919 HaC-4 >CH2- 2 2 




pCFa 



CHj- 



CHj 



2 2 



2 2 



922 O-CHj- 2 2 



2 2 



H,N-< 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH3-N-Ch(3 



-CHa-N-C 



PP3 



-CH2-r^c 



-CHg-N-C 



H \=/ 



-CH2-^I-C 



-CH^-^j-o 
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Table 1.85 



Compd. RS-(CH2)j- k m n chirality 
No. 



925 HjN-O-^-OHr 2 2 



926 0~***'"0'"^'' 2 2 



930 



931 



935 



Q-CH,- 



927 /=V_^^_ 2 2 



928 F3CO-\ >-CH8- 2 2 



929 H,qs-H^-CHr 2 2 



2 2 



2 2 



933 Q-cIX 2 2 



934 ^/-CHr 2 2 



2 2 



H 



H 



H 



H 



H 



-(CH2)r?7 



(CH2)p+7(CH2)^G-R6 



I? 



-CHj-M-O 



-CHj-N-C- 



' ^^^^ 



— CH?-Nj-C- 



-ov[j-c-(3 





9. 



H \=/ 




-CHj-N|-C-<^ 



-CH/-N-C- 



96 



EP1 179 341 A1 



Table 1.8 6 



Compd. R^(CH2)r k m n chirality 'P? 
No. 



936 



937 (HjC), 



NO2 
CHj- 



2 2 



CHr 2 2 



940 




938 cMD-CHr 2 2 



939 ^'>=\ 2 2 



O-cHr _ 



2 2 



941 2 2 



942 Ct-O-CHa- 2 2 



943 Ci-O-CHr 14 0 



-(CH2)p?7(CH2)5-G-R6 



H 



H 



H 



PP3 



P 



PP3 



— CHj-N-O 



-CHj-N- 



-CH-N-C- 
I H \=< 



PP3 



CH(CH3)2 CF3 



944 CI-Q-CH,- 1 4 0 



-CHi-N-C- 



945 Ci-^-CH2- 1 4 



H 



-CHf-N-O 



NO2 



946 



CHj- 1 4 0 



H -(CHj)j-N-C-Q-N02 
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Table 1.8 7 



~ R^^ 



947 Ci-^^-CHj- 14 0 



-(CHa)j-j+-C-^-OCH, 



948 C-O-CH,- 1 4 0 - H -ccH,3l^--^" 



949 cr-\ i-CHj' 1 4 0 



950 Ch-i >-CH2- 0 4 1 



H 



952 CK\ /-CH2- 1 2 0 R H 



953 Ci-\ /-CHj- 1 2 0 R H 



H 



!? 



-CHj-N-C- 



951 . Ch-Q-CH,- 1 2 0 R H -CH^N-LQ-o?.CH, 

954 ci-Q^CHr 1 2 0 R H '~^"2-^^c-^^ 

H3ONH 

955 Ch-^^CHg- 1 2 0 R H -(CH2)2-N-'c^^^ 

H3C-NH 

956 Cf-^^CH2- 1 2 0 R H -(CHa)2-N-C-^^ 

957 Ch^CH,- 1 2 0 R H -CHr^rX^'' 
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Table 1.88 



Compd. 
No. 


P^{CH2)r 


k m 


n 


chirality 




-(CH2)p|-(CH2)5-G-R^ 
R^ 


958 




1 2 


0 


R 


H 




959 




1 2 


0 


R 


H 


— CH^-N-C-^^^y-N-C- CHj 


960 




1 2 


0 


R 


H 


-(CH,)j-N-0-^^N-C- CHa 


961 




1 2 


0 


R 


H 


-CHj-N-C-(j^N-CH, 


962 




1 2 


0 


. R 


H 


IP 

. -(CHj)7-N-C-^-N-CH3 


963 




1 2 


0 


R 


H 


-(CHj)j-J*-0-Q-OH 


964 




1 2 


0 


R 


H 




965 




1 2 


0 


R 


H 


-{CH2)rJf-C-Q-002CH3 


966 




1 2 


0 


R 


H 


-CHrN-C-^^O-CHj 


bo / 


Cl— (^_y-i'«2 


1 2 


0 


R 


H 




968 




1 2 


0 


R 


H 
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Table 1.8 9 



^V^'^' 2'^^^^2)r k m n chirality 

No. H 



-(CH2)p^-(CH2)5-G-R6 



969 >CH; 



970 ci-^^CHj- 

971 Cf-^^CHj- 



972 CI 



973 Ci-i >-CH,- 



974 C\r-i >-CH,- 



975 Ci-^^CHi 



976 CH-4 >CHj- 



977 Q-i >-CH 



CH, 



979 Ci-4 >CHs- 



978 Ch-O 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



-(CHj)y-M-C-^^__^ NH 




-CHj-N-O 



9 w'^^*^"''' 



<5 



-(CHj)i-N- 



-(CHj)2-K-C-Q-NHj 



-(CH2)2-N-C-Q 



H 



9 W**!^ 

-CHj-N-C-^^^NH 
-(CHa)r{;}-C-Q- 



NH 
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Table 1.9 0 



Compd. ^"^^(CHgV- k m n chirality R^" 
No. 



-(CH2)p|-(CH2)5-G-R« 



980 Ct-i /-CHi- 12 0 R 



981 Ci-(>CHr 12 0 R 



982 cK>-CHa- 12 0 R 



983 Ch-O-CHa- 12 0 R 



O nr^C-CHj 

p 

„. HN-C-CH, 



-(CH,)j-N- 



H \=/ 



p 

-o 

(HjC)jN 



984 .Ct-O-CHj- 12 0 R 



-CHi-N-C-^^-CHjOH 



985- Ch-{^CHa- 12 0 R 



P 



-(CHaja-N-O-^^CHaOH 



986 



987 



(^CH-CHr 



6 



12 0 R 



2 2 1 



H \=/ 



,CF3 



988 Ch-< >-CHj- 1 4 0 



989 ct-i)-CHj- 1 4 0 



P 



-CHa-Nf-C-0-CH2-^ 



990 Cf-^y-CH2' 1 4 0 



p 
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10 



15 



20 



25 



30 



35 



45 



50 



Table 1.91 



991 Ch-O-CH,- 1 4 0 - H -(CH^^^Q 



992 Ci-\ /-CHi- 1 4 0 



994 0-\ >-CHr 1 4 0 



998 C»H >-CHj- 2 2 1 - H 



1001 a-i >CHj- 2 2 1 



_ PCH, 



993 Ct-^^-CH,- 1 4 0 - H -(CHa)2-C- 



H,C 



-(CHs)3-0-^ 



995 Ci-O-CH,- 1 4 0 - . H . -(CH,)rE-Q.OCH, 

996 CmQ-CH,- 14 0 . H ^cH^J.j^"' 

997 Ct-^)-CHi- 2 2 1 - H ~*f"'H"°~0 



CH2CH{CH3)2 

999 Ch-Q-CHj- 2 2 1. H '^^^'h^^^^O 



CH2CH{CH3)2 

40 .CH, 



1000 cK. ^CHj' 2 2 1 • H "^^h"' 



(j) .OCHjCH, 
CHjCH(CH,), 



55 
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Table 1.9 2 



Compd, l^\^(CH2),- k m n chirality 
No. ' 



-(CH2)p^7(CH2)q-G-R6 



1002 Ci 



CHa- 2 2 



1003 C»-A_/-CH2- 2 2 



1 004 C 



1 005 Ci 



CH2- 2 2 



CHa- 2 2 



1006 Ch-O-CH,- 2 2 



1 007 CI 



CHa- 2 2 



1008 ChA >-CHa- 2 2 



1009 Cl-i >-CH2- 2 2 



1010 C 



CH,- 2 2 



1011 CJ-^O^CHa- 2 2 

1012 Ch-^-CHa- 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



CH2CH(CH3)2 . 
CH2CH(CH3)a 




PCHa 



CHaCHCCHjfc OCHj 



9 



CHaCH(Cli,)2 ^^^3 
Cj) /XlH^CHa 

-OCHjCHj 

CHaCKCHa)! 

pcl-feCHa 



CHaCKCHa)! 

-CH-N-C-^HOCHaCH, 
CHaCH(CH^)^OC^^CH3 . 



(CH2)r9-NH2 

o 



PCH, 



O 



ri 



(CH2)r^-NHa 
O 



(CHa)r^-NHa . 
o 



CHjCHj 



(CHa)j-g-NHa OCH, 
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Table 1.9 3 



_^ 

1013 ci-{^cH2- 2 2 1. H -f^fr^-Q^oc"> 



1016 Ch-i >"CH2- 2 2 0 - H 



1017 CJ-h( >-CH2- .2 2 0 - H 



{CH2)a^-NHj OCHj 

o 



1014 CJ-H^_^CH2- 2 2 1 - H -y»-[!f-^H^^ocHK:H3 

O 

1015 Ct-^])-CHr 2 2 1 - H -^H-h)-C-Q-OCH2CH3 

(CHdr^-NHa OCHjCH, 

o 



1018 Ch-( >CH2- "2 2 1 - H >r< 



1019 CI-{3-CH2- 2 2 1 - H "CH^-^^C-Q"OCH^CH^ 



pCHaCHa 



1020 CmOch,- 2 2 1 - . H -CH^^t^, 



pCHjCHj 

0CH3 



1021 Ch-{]}-CH2- 2 2 1. H 

F3CCH2CS 
(5) 9 



H 

.OCH2CF3 




1022 Ch-{3-CH2- 2 2 1. H "f*"^}-^-^ 



pCHa 



CH3 OCHa 



(5) P 

1023 Cl-{^CH2- 2 2 1 . H "•^^{t^'O 



PH2CH3 



a 
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Table 1.9 4 



Compd. RS-(CH2)j- k m n chiralily 
No. R*^ 



-(CH2)p^-(CH2)q-G-R^ 



1 024 CI 



i-Q-CHr 2 2 



1025 ct-^}-CH2-. 2 2 



1 026 CI 



1 027 O 



CHj- 2 2 



CHj- 2 2 



1028 c»-Q-CHr ^ 2 



1029 ci-Q-CHj- 2 2 



1030 C»-Q-CHa- 2 2 



1 031 CI 



1 032 CI 



CHa- 2 2 



CH,- 2 2 



1033 Ci-O-CHr 2 2 

1034 cr-O-CH,- 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



H 



pCHj 



_,j;H.N-C-O-0CH, 
CHj OCHj 




OCH2CH3 



OCH2CH3 
OCHaCHa 
pCHjCHj 



JH-N-C-(^0CH3 



CHa 



(S) 



12CF3 



CH3 OCHjCFa 



CH3 



OCH2CHJ 



(5) 9 

H 



CH3 



PCF3 



pCHa 



CH3 

CH3 oCHa 



CH3 




;HaCHa 



1 H 
CH3 OCHs 




PCH3 
■OCH3 



105 



EP 1 179 341 A1 



Table 1.9 5 



^^^P^- "^(CH2)j- k m n chirality ' 'pi> -(CH2)p|-(CH2)5-G-R^ 
NO. H 

if^ 9 PCH2CH3 

1035 Ch-^^CHj- 2 2 1 - H *C^+-^i-C'-^^0CH^CH3 

CH3 

1036 Ct-\_/-CH,- 2 2 1 - . H -CH-N-C-^^>-0^"jC"3 



1037 c^-i >-CHj- 2 2 1 



1038 c»-{^CHr 2 2 1 



CH3 OCHjCHa 



JHaCFg 



CH3 OCHjCFi 



1039 Ch-^-CH,' 2 2 1 - H ~^^{f<=~0 . 

CHj 

• (fi) 9 w"^"' 

1040 Cl-\_J-CHj- 2 2 1 - • H ?""p|-'^""0 

CH3 



1041 ci-^3~^"«' 2 2 1 - H 



.OCH3 



CHj 

,8r 



1042 ci-Q>~^"r 2 2 1 - H -CHr-r*-c-^ 

H2N 

1043 Ch-^^CHj- 2 2 1 - H "^"i~K"C~0 

1044 CI-(3"^"»' 2 2 1 - H ~^*^«"h^'~0 



1045 Ci-Q-CHj- 2 2 1 . . H -CHf-N-C-/ 

H2N 



H2N 

PCHs 
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Table 1.9 6 



1 046 CI 



1047 c 



1 048 C 



1050 CI 



10S1 C 



m n chirality R' 



t-^-CHj- 2 2 



CHj- 2 2 



CHj- 2 2 



1049 c»-{3~*^"*' ^ ^ 



CHi- 2 2 



CH,^ -2 2' 



1052 Ct-Q-CHi- 2 2 

1053 Cl-^-CHi- 2 2 



1054 CK )-CHa- 2 2 



1055 Ch-^^CH,- 2 2 

1056 Cf-O-CHi- 2 2 



-q6 



H 



H 



H 



H 



H 



-(CH2)pi7(CH2)^G-R 



H )«=( 
H2N CI 



HjN CH3 

-CH^N-C-fV-OCHj 
HaN OCH3 



CH3 




-^"'-jr^- >=< 

HjN Br 

CH2CH(CH3)2 OCH3 
(S) 9 ,CH2CH3 

^{^rr^^ ... . 

CH2CH(CH3)2 OCH3 



CH2CH(CH3)2 



PCH2CH3 
OCH2CH3 



(SI 9 - - v^^«^^3 
CH2CH(CHa)2 OCH^CHa 



(5) 

CH2CH(CH3)2 



PCH2CH3 
OCH3 



(S) 



CH2CH(CHa)2 OCHaCFa 



107 



EP1 179 341 A1 



Table 1.9 7 



^nT"*' R^^^^2)r k m n chirality R' -(CH2)^(CH2)5^-Re 



1061 CI 



R 



1057 Cf-Q-CH,- 2 2 1 - . .H -CH-N-C-O 



CHjCHpHJa 



1058 a-\J-CHr 2 2 1 - h -jh-j^j-c-Q 

qH2CH(CH3)4 

/=\ (Si 9 

1059 Ct-(~}-CH,- 2 2 1 - H -^H-N-C-Q 

CHaCH(CHa)a 

1060 CHr 2 2 1 - H -CH-N-C-Q-OCHa 



i H 
CH2CH(CH3)2 



mQ"*="*' 2 2 1.- H -Y»-N-C-0 

CHjCH(CH3)2 OCHjCFa 



y«v (S) ff PCHzCHj 

1062- ch-^^CHr 2 2 -1 - H ~f"-K"°'0" 

CHjCHfCHJa 

1063 c^-(]^CH2- 2 2 1 - H -C'+'N-c-Q 

CH2CH(CH3)a 

1064 Ch-Q-CH,- 2 2 1 - H -9«-f{-C-Q 

CH2CH{CH3)2 

1065 Ct-^_J-CH2- 2 2 1 - H "?'^Jf^"0 

CHaCHfCHJj OCHg 



1066 Cl-Q"^"»' 2 2 1 - H -^H-N-C-^ 

CH2CH(CHj)2 

/— \ ■ ('^ ff 

1067 Or\J-CH£- 2 2 1 - H -Ch-n-C- 



^H-N-C-^;^OCH, 
CHtCHiCH,), OCHa 
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Table 1.98 



^"nI'^' Ra^^'^^^r k m n chirality ' R' -(CH2)p|^{CH2)q-G-R6 



1070 Ct-O-CH,- 2 2 1 - H 



1073 Cl-^^CH,- 2 2 1 



1075 CH-Q-CHa- 2 2 1 



1068 CI-\_/-CH8- 2 2 1 - H -CH-fvJ-C-^^^^J^OCHjCHa 

CH2CH(CHj)2 
(fl) j? PCHjCHj 

1069 Cl-^^CHj- 2 2 1 - H -CH-N-C-H^^-OCHjCHj 

CHjCH(CH3)j OCHjCHa 



9 S^SCHi 



1071 Cf-Q-CHj- 2 2 1 - H ~|""m'^"^^X5 



1072 Ch-^^CHj- 2 2 1-:. H ~|""h*^ ^c(CH,h 

CHjOCHf^ 



H • I .H 




CHaOCHf^ 



1074 Ch-Q-CH,- 2 2 1 - H T"^^ 



I H 



1076 C^OcH,- 2 2 1. H * T^"^ 



1077 c^-0-CH2- 2 2 1 - H ■^K-*=-0^''» 

1078 CI-O-CHj- 2 2 1 - H """^ 

CHjOC>vQ 
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10 



15 



20 



25 



30 



35 



40 



45 



55 



Table 1.9 9 



1080 Ch-Hi i-CHa- 2 2 1 



1085 ci-^^CHr 12 0 R 



R 



1079 Cl--(]}-CH2- 2 2 1 - H -pff^^ 



9 >^C"l^3 



9 ^"""^ 



1081 Ct-4>CHa- 2 2 1. H "f^^^^^i:^^^^"^ 

1082 Ch-^-CHa- 2 2 1 - h -ch.n-&<J^ 



1083 Ch-{^CHa- 2 2 1 - h "9h-n-o-(3 



CH3 



1 084 >-CH2- 1 2 0 R. H -CH^-N-.^ 




H 

H2N 



H 

H2N 



NO 2 



1086 Ch-^-CHa- 12 0 R. H ""^"^^K"^""^ 



' .ff' 

1087 Cb-< >-CH2- 1 2 0 R H -CHa-Vc 



H 

H 



1088 C^-^^CH^- 12 0 R H -CH^IfC-Q^ 



'1089 ci--^_^CH2- 12 0 R. H •"C"2--{:{-C-0 
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Table 1.1 00 



Compd. RS-(CH2)p k m n chirality -(CHo 



r5 



1090 Ch-Q-CHj- 



1091 Ci-V ^CHj- 



1099 



1092 Cf-i >-CH,- 



1093 Cf-i ^CHj- 



1094- . CMk /-CHj- 



1095 Cl-Q-CHj- 

1096 CH-^^CHi- 



1097 C»-i ^CHa- 



1 09S Ci-Q-CHr 



CH,- 



1100 a-Q-CH,- 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 Q R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



9 



H 



H 



H 



H 



H 



H 



H 



PCH2CH3 



-CHzCHj-N-C- 

H2N 




NO2 



H2N 

-CHaCH2-N- C-^^ 
H2N 



— CHaCH^-rj-o 



9 



-CHjCHf-M-C- 



-CH,CH^-N-C-/pQr 
H 



^ /iCHaCHj 
Br 



1? 



-CHaCHr-W- 



9 



.Br 



9 

-CHa-N-C- 
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Table 1.101 



ComPd- '^!>(CH2)i- k m n chirality ' 
No. R 



-(CH2)pfr(CH2)p-G-R« 



1101 Ct-\ >-CH2- 



1108 



1109 



1110 



1111 



1102 a-\ /-CHj- 



1 1 03 HaC-^^CHr 
1104 HaC-^^CHf 
1 1 05 HaP-^^CHr 



1106 H3C-4: p-CHr 



1107 H3C-\ >-CHf- 



CH3 

CHg 



H3 




CH3 
PH3 



CH3 

CH, 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H- 



H 



H 



-CHj-M-C-f VcHa 



H N=/ 



-CH4-N-C-^-N02 



-CHj-N-C-^-F 



.CI 



-CHi-N- 



-CHr-N-C-^-NOa 



9 



Br 



-CHj-N-C-^_>-CHa 



-CHr-N-C-(^f 



9 



•CI 



-CH^-N-C- 



-CHf-N-C-^-CHa 
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Table 1.102 



Compd. ^S-(CH2)r k m n chirality 
No. 



-(CH2)p?r(CH2)5-G-R6 




CHj- 12 0 R 



CHj 



1112 



1113 oy-i >-CHr 2 2 1 



H 



-CHi-Nj-C-Q-NOa 



1114 C: 



CHf 2 2 1 



H 



1115 CI 



CHj- 2 2 1 



H 



1116 



CHf- 2 2 1 



H 



P 



-;CH?-N-0-i: >-CH3 



1117 Ch-O-CHr 2 2 1 



ft 



-CHf-hJ-C-^_7-N02 



1118 Olf^>C"r- 



12 0 R 



1119 HP 



CHjr 12 0 R 



H 



1120 



^-CHr 12 0 B 

0CH3 



1121 o^r^-Q-CHr 



1 2; 0 R 



H 



1122 IHiCH 



CHr 1 2 0 R 



CH(CH])J 



H 



9 

-CH^-N-O 
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Table 1.103 



m n chiralily 



-(CH2)r?7( 



•(CH2)p-t7(CH2)^G-R6 



1123 ^^J^ 12 0 R 



9 '"^^ 



-CHj-N-C-^^ 



1124 



CHr- 12 0 R 



H 



1125 Ct-\ >-CHy- 2 2 1 



1126 Cl-\ >-CHj- 2 2 1 



1127 CH-^>-CH^ 2 2 1 



1128 a-L >-CHr 2 2 1 



1129 C»-4 >-CH,- 2 2 1 



1130 Ch-Q-CHr 2 2 1 



1131 ct-^y-CHf 2 2 1 

1132 ct-^ycHr 2 2 1 



1133 



H3CQ 

H,CO^CHr 1 2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



0^aOCHr(3 



-CH-N- 
I H 



CHjOCHtQ 
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Table 1.104 



Compd. R^'^(CH2)j- k m n chirality 
No. ?r 



1134 HjCO-Q-CHr 



1135 



1136 



1137 



1138 



1140 



1141 



1142 



1143 



1144 



HjCO 



NC 



CH2- 
NO2 



HsCO 

r 




Br 



1139 ^-^CHalr-. • 





<5> 



CHf- 



^-(HiO-Q-CHr- 



Hjcq 



HjCO 



0-CHr 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0- R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



-(CH2)p-t7(CH2)q-G-R6 



-ch,-m-c-h(3 



-CHi-N- 



.CP3 
.CP3 



-CHj- 



-CHr-N-O 



9 



9 

-CHf-NhO 



sk5 



PF3 



PP3 



.CFa 



-CHj-N-C-Q 



9 



-CHj-N-O 
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Table 1.105 



Compd. Pl^iCHslp k m n chirality • 
No. 



HaCO 

1145 HjCO-Q-CHr 12 0 R 



-(CH2)p%(CH2)5-G-R6 
R^ 



9 



1146 0"°^'°~0~^ 12 0 R 



ft 



1147 K,c-£-N-0-="«- 12 0 R 



1148 )-\ 12 0 R 



1149 



1150 



CHs 




CHs- 12 0 R 



CHj 



CHr 1 2 0 R 



H 



9 

— CH4-N-0 



-CHa-N-O 



OCHjCHs 



CH2CH3 



1151 



1152 



1153 



1154 



1155 



-CHf- 
CH3 

CH3 

CH3 
CHa 




12 0 R 



12 0 R 



12 0 R 



12 0 R 



CHf 1 2 0 R 



H 



H 



H 



H 



9 j^'' 



H 



H 



H 



9 /^^^3 

F3C 
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Table 1.106 



Compd. "S-(CH2)r- k m n chiralily 
No. 



■(CH2)p|-(CH2)5-G-R6 



1156 



1157 



1158 



1159 



1160 



1161 



1162 



1163 



O-CHi- 1 2 0 



CHj 
H, 




CH2- 12 0 R 



CHj 




CHf 12 0 R 

CH, 

CHj 

O-CHr 12 0 R 

CH, 



-CHf 1 2.0 
CH, 

.OH 

HaCO-^ /-CHj- 



1 2 0 R 



H3cb-0~c 

HaC 

HjCO^^CHr 



CHr 1 2 0 R 



12 0 R 



H 



H 



H 



H 



9 (X^CCCHj), 



-CHj-N-C-QT 
-CHj-N-C-^ 



9 

-CH2-N-O 



H2N CI 

-CHi-jJ-C-fV-OCHa 
HjN OCH3 

HjN Br 



9 

-CH2-N-0 



9 



H5C 

1164 1 2 0 R 



HaCO-Y^CHj- 



H 



-CHi-N-'C-/ > 



H -.-W 



1165 1 2 0 R 



1166 



1 2 0 R 



H 



H 
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Table 1.107 



Compd. 
No. 


P>(CH2)r 


k 


m 


n 


chirality 




-(CH2)p+-(CH2)^G-R8 


1167 




2 


2 


1 


• 


H 




1168 




1 


2 


0 


R 


H 


-CHr-N-c-(3 


1169 


H 


1 


2 


0 


R 


H 


-CHj-N-C-^ 


1170 


H 


1 


2 


0 


R 


H 


-CHr-N-C-Q 


1171 


ci-Q-CHr 


1 


2 


0 


R' 


H 


— CHj-N-C— Br 


1172 




1 


.2 


0 


. R 


H 


H 


1173 




1 


2 


0 


R 


H 


H 


1174 




1 


2 


0 


R 


H 




1175 




1 


2 


0 


R 


H 


• -CHj-N-C-^^Br 


1176 




1 


2 


0 


R 


H 


H 


1177 




1 


2 


0 


'R 


H 


H 
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Table 1.108 



Compd. Ft V-(CH2)r k m n chirality 'r^ -(CH2)p?-(CH2)q-G-r6 
No. ^os 



1179 H,o 



1182 

CH, 

CH; 



1178 HjC-^^-CHr 1 2 0 R H "'^"'"h W 



:-^^CHj- 1 2 0 R H -CMa-N-C-^J 

? 



1180 H5C-\>-CH2- 1 2 0 R H 

H 



1181 ^ 

CHs 



p-C":r 1 2 0 R H _cH,-^^.S-{3-B^ 



^CHr 1 2 0 R . H -ch^-n-c-hQQT 




1183 lJ-<^»r 12 0 R H • -CHfN-c- 

bH, 

1184 1 2 0 R H -CHa-N-c 

1185 ^CHr 1 2 0 R H. -CH2-N-c-^ 

CH, HjN 
JH3 



1185 ^CHr 1 2 0 R . H -CH^-N-O 

CH, , . H 



1187 C>-^CHr 2 2 1 - H _CH^N.?_^^B, 



1188 Ch^CH^ 2 2 1 - H -CH,-KhC-rX^°" 



H 
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Table 1.1 09 



m n chirality 



-(CH2)p?-(CH2)g-G-R6 



1189 ci-\ }-CHr 2 2 1 



1190 CK4>-CHr >2 2 1 



1191 



1192 



1193 



1194 



1195 



1196 



1197 



1198 



1199 



CH3 
CHj 

CHa 

CH3 
CH3 

^CHr 

CH3 
CH3 . 

CH3 

-CH2- 
CH3 

-CHj- 
CHa 
pHa 

CHa 





12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



H 



H 



H 





-CH2-!tC-f V-F 



— CHj— N-O 



-CH,- 



H 

F3C 



-CH,-W-C-/ > 



NO2 



.CPs 



H ^ 
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Table 1.110 



Compd. RS-(CH2)r k m n chirality -(CHa)??-! 
No. °5 



(CH2)pt-(CH2)p-G-R6 
R5 



10 



IS 



20 



25 



1200 



1201 



1202 



Ha 




CH2- 1 2 0 R 



CHj 




CHr 12 0 R 



CH, 
CHj 




CHj- 12 0 R 



CHs 



1203 »3C-\ >-CHr 1 2 0 R 



1204 . H30-(~)-CHf- 1 2 0 R 



H 



H 



H. 



30 1205 HjC-^^-CHr 1 2 0- R ■■ H 



-CH,- 



-CHf-N-C- 



Cf 



-CH,-N-C-(3 



35 



40 



45 



50 



1206 H3C-(/-^"2~ 12 0 R 



1207 HaC-^Q^CHr 1 2 0 R 

1208 HaC-^^-CHr 1 2 0 R 



1209 H3O 



r-^ycHr 1 2 0 R 



1210 HjC-^ h^^r 12 0 R 



H 



H 



H 



H 



-CH^-N-C-^ 
-CH2-Nf-C-/> 



H Na=/ 



-CHj-tNhC-f ^ 



CI 



55 
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Table 1,1 1 1 



Compd. RV-(CH2)r 
No. ' 



k m n chirality 



-(CH2)pt-(CH2)g-G-R6 



1211 H3C--\>-CHj- 12 0 R 



1212 H3C-4 /-CHj- 12 0 R 



1213 ct-\>-CHf- 2 2 1 



1214 Ci-i >-CHr 2 2 1 



1215 Ct-^]^CH2- 2 2 1 



1216 " >^CH2- 2 2 1 



1217 Ci-( >-CHr 12 0 R 



1218 ci-< >-CHr 12 0 R 



H 



H 




9 '^''=' 



F 



CI 




-CHa-N-C-f y-F 



9 '^""^ 

Cf 

9 '""^ 





1219 ci-< >-CHr 12 0 R 



1220 ci-i V-CHr 12 0 R 



1221 Ct-^)-CHr 12 0 R 



H 



H 
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Table 1.112 



Compd. "^-(CHA- k m n chirality ' 
No. ' 



{CH2)p|-(CH2)p-G-R 



-d6 



1222 Ch-W-CHr 



1223 c»-4 >-cHjr 



1224 ci 



1225 H3C-4 /-CHjr- 



1226 HjC-Q-CHr 



1227 H,o-< /^CHr 



1228 HjC-i /-CHj- 



1229 H3C-\ /-CHi- 



1230 . tisC-^y-CHr 



1231 HjO 



1232 HaC-^-CHr 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 O R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



-CH,-p.C-^ 
H 



-CH2-N-O 



9 



-CHj-W-O 




NO2 



HO 



-CHj-NrC-fJ 
CI 



1? 




9 



-CH2-N-O 



9 




-CHf-N-C-^-F 
H 



,N02 
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Table 1.113 



1236 



1239 



1240 



Compd. RS-(CH2)- k m n chirality -^cH^J^iCH^y^G-n^ 
No. '^rS 

1233 ^CHf 1 2 0 R H -CHf-N-C-O 

CHa CJ 

1234 ^-C"*- 12 0 R • H -CH^-hfC-^ 

CH3 f' 
CH3 

1235 





1 2 0 R H _oH,-{;^?-^CI 

^-CHjT 1 2 0 R H ' -CH2-N-C-Q> 

• CHs H2N 

1237 ^CHiT 1 2 0 R H -CH2-N-c-^-F 

1238 ^CHr :1 2 0 R . . H .. .-cH,-N-c-/pr .. 

CH3 ■ . . " 

n^CHr 12 0 R H -CH2-N-C-O 

CH3 HO 

. PF3 



1241 CH-^-CHr 2 2 1 - H -CHi-N-C-rt 

CI 



9 

1242 CJ-^-CHr 2 2 1 - H -CHi-M-C-^ 



F 

.CH, 



1243 CH-Q-^"*- 2 2 1 - H _c„,.^?_^ci 
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Table 1.114 



Compd. R^(CH2)p k m n chirality -(CH2)o|-(CH2)q-G-R^ 
No. ?r r5 

1244 CH^^CHr 2 2 1 - H -chj-n-c-/" 

HjN 

1245 C»-\_^CH<- 2 2 1 - H -CH^N-C 



1252 



1254 



g^CHr 1 2 0 R H -CH^-^{-c-QHCH(CH3), 

CH3 





H2N 



1246 Ch-Q-CHa- 2 2 1 - H -CH^-hj-c-TJ 



H 



1247 C^hQ-CH^ 2 2 1 - H. __^^^_^9 



H 

.NO 3 



1 248 CH^^CHi- .221 - H "CH^N-C; 




•1249 Ch-Q-CHr 12-0 R H . -.cHz-nhS--^^ 



HO 

NO2 
CI 



1250 H3C--(^CHa- 1 2 0 R H ^ch^-n-c-^-c 

1251 p^CHr 1 2 0 R H ^cH^j^V 

CH-^^CH2- 1 2 0 R H -CHf-hhC-^^CH(CH3)2 



1253 HaC-^^CHr 1 2 0 R H -CH2-N-C-^^CH(CH3)2 
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Table 1.115 



Compd. R^{CH2)r k m n chirality W -(CH2)p|^i 



(CH2)rh-(CH2)5-G-R« 
R5 



1255 Ch-{^CH2- 



1256 H3C-< /-CHi- 



1257 



1259 



1263 



CH3 



1258 HaO-Q-CHr 



PH3 

CH3 



.1260 H3C-{~}-CHr 



1261 CH-Q-CHr 



1262 H3C-\ /-CHr 



CH3 
CH3 



.1264 CH-Q-CHi- 
1265 HjC-^-CHr 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



.2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



-CHa-N-C-f > 



Br 



H y=/ 



.Br 



-CH,-N-C-0 



-CH2-N-O 



C- 




.CI 



H2N 



ttCH^N-C-^ 



9 r-r 

r<5 



pCHjCHs 



9 ^C(CH-3)3 



H3C 

H3C 

9 ;;^C(CH3)3 

H3C 




H 
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15 



25 



35 



40 



Table 1.116 



Compd. RV'(CH2)p k m n chirality -{CH2fe|~(C 
No. R 



--Q6 



1273 HjC-C >-CHa- 1 2 0 R H 



(CH2)pi-(CH2)5-G~R 



1266 rt>-CH2- 1 2 0 R H 
10 CHa H»C 



1267 0-\ >-CHr 12 0 R H -Wi-^o 



9 ^r^r'-^OCFa 
H 



1268 Ct-Q-CHi- 1 2 0 R H 

H3C0 

1269 C>-\_/ 1 2 0 R H -CHa-N-c-^ 

HO 




1270 CI— ^_y-CH2- 12.0 R H, -CHa-N-C- 



HO 




1271 • CK-^CHr 1 2 0 -R • H -ch^-n-?. 



1272 H3C-Q-CH,- 1 2 0 R H ~^"*~51'^'^vO'°^''' 



H 

.CI 



-CH,-J-0 
H,CO 




1274 H3C-^_/-CHr 1 2 0 R H -CHa-N-O 

Hd 

« /^ CI 




1275 H30-\_/-CHr 1 2 0 R h " "^"^{J"^' w 

HO 

so o 

1276 H3C-4 /-CHi- 1 2 0 R H 



-CHa-N-C-^-F 



55 
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Table 1.11 7 



^^No"^' RZ^^^^^r k m n chlrality -(CH2)p+^(CH2)5-G-R6 



1277 ^CHa- 1 2 0 R H -CH^-n-O-Z^J^^^''' 

CH3 H 

1278 ^CH,- 1 2 0 R H -CH^-N-C-^ . 

CHj H3CO 

1279 1 2 0 R H -CHj-N-C-O 
CH3 HO 

1280 'Q-^ 1 2 0 R H -cHf-N-c-O 

•CH3 

1281 q^CH,- 1 2 0 . R H _cH^jj.t^ 



CH3 



NO 



s 



1282. . Ch-^-CHr 2 2 .1 - ' . H . -CHf-jfP-ZpQT^^''- 

H 



.CI 



1283 CH^^CHj- 2 2 1 - H -CH4-N-O-0> 

H3C0 

■ p 

1284 CH^^^CHj- 2 2 1 - H -CVV-J*-C-0 

1285 O-^y-CHr 2 2 1 - H "CHi-pf-c-O 

HO 

1286 |]*^N(0SW»-O-«,- 1 2 0 R H -CHr-N-C- 

/NO, Q CF, 

1287 03^^CH^ 1 2 0 R h -Ch^J-^ 
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Table 1.118 



Co^Pd. ^^(CH2)r k m n chirality 



■(CH2)^(CH2)q-G-R6 



1288 



'1289 



1290 



CHj 



12 0 R 



12 0 R 



CHj 
CH3 



CH3 



CHr 12 0 R 



1 291 M3C-(^CHr 1 2 0 R 



1292 HaC'-O-CHr 12 0 R. 



1293 H^C-O-'CHa- 1 2 0 R 



1294 H3C-\ yoHr 12 0 R 



1295 yoHr 1 2 0 R 



1296 H3C-Q--CHr 12 0 R 

1297 H3C--^-CHr 1 2 0 R 




1298 HaCO-^^CHr 12 0 R 
Br 



H 



H 



H 



H 



H 



H 



H 



H 




PCH3 



-CH,-N-C-0 



H )=< 
H2N CH3 



-CH2-N- 




CM3 



HjN Br 



V O^ClCH3)3 
-CHr-N-C-^ 



FaC 
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Table 1.119 



^°^P^- "^(CHa),- k m n chirality "ff -{CH^)^^ 
No. R 



(CH2)p-h-(CH2)q-G-R6 
R5 



1299 HjCO-T^CHr 12 0 R 



1300 



1302 



1304 



1306 



1308 



HjCO 



pCHj 



0CH3 



12 0 R 



1301 HaCO-Z^^^CHr 12 0 R 
H,CO 



HaQPHa 
H3C<>\5-CHr 



2 0 R 



H,cq 

1-303 H3C0-O"CHr 12 0 R 



Hi 



12 0 R 




1305 >< 12 0 R 

H3CO-4 /-CHi- 



H3CCH2' 



12 0 R 




1307 HjCO-y^-CHj- 12 0 R 

HO 



crCy-c»r 1 2 6 R 



1309 HjCO-O-CHr 12 0 R 

I 



H 



H 



H 



H 



H 



H 



H 



H 



? 



— CH<-N-C- 



■9 



-CH^N- 



9 



PP3 
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Table 1,120 



Compd. ^h>-(CH2)r k m n chirality ' -{C^z)^ 



No. R 



{CH2)pi-(CH2)5-G-R6 



1310 "'^>=\ -.. 1 2 0 R 



CHj- 



H 



1311 




CHf" 



12 0 R 



H 



9 

-CHj-N-C 




1312 



1 2 0 R 



H 



9 



-CHj-N-C 



1313 



Bf 



CHr 



1 2 0 R 



H 



PP3 



1314- 



1 2 0 R 



H 



-CH^NJ-O 



PP3 



1315 



CHa- 



1 2 0 R 



-CHa-hJ-O 



CF3 



1316 -^'^ 1 2 0 R 



9 



-CHj-N-O 



pPa 



OjN 



1317 cmQ-CH,- 



1 2 0 R 



H 



-CHjrN-C- 



1318 chTVch^ 1 2 0 R 



1319 cnO-CHr ^ 2 0 R 



9 



-CHr-N-c- 




CF3 



1320 



Br-^^[^CHa- 



12 0 R 



H 



-CHa-J^C- 
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Table 1.121 



k m n chirality R' 



-(CH2)p4--(CH2)q^-R6 
r5 



1321 c\r\ >-CHr 



1322 c>-\ >-CHr 



1323 ct-i /-CHj- 



1324 jT^r 



1325 Ci-^^CHjr 



1326 a-\ >-CHr 



1327 ci-\ >-CHr 



1328 HaO-^-CHi- 

1329 HaC-^^CHj- 

1330 HjC-Q-CHr 



1331 HjC-^ >-CHr 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CHz-Kj-C-^^^CHj 



-CHj-N-C-^ >-CI 



9 r-^""" 

-CH,-N-C-<p 
HO 





H >«/ 
HO 
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Table 1.122 



Compd. RS-(CH2)r k m n chirality R^" 
No. Pr 



-(CH2)pl7( 



-(CH2)p-t7(CH2)q-G-R 



1332 H,C-{3~C"*" 12 0 R 



1333 H,C-< >-CH2- 12 0 R 



1334 H,c-4 }-CHr 12 0 R 



1335 



1336 



1337 



1338 



1339 



1340 



1341 




.CH3 

CH3 

CH3 

CH3 
CH3 

CH3 

CH, 

CHj 



12 0 R 



12 0 R 



1 2 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



1342 CH-Q-CHjr 2 2 1 



H 



H 



H 



H 



H 



H 



H 



-CH^-N- 



9 




HO 



.Br 



-CH:rfJ'C-(>-ci 



-CHa-N-C-^^^CHa 



9 




HO 



-CH2-N-C- _ 




HO 



CH3 



H2N 
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Table 1.123 



^°^P'='- p^(CH2)r k m n chirality 



1343 CH^ >-CH2- 2 2 1 



-(CH2)p?-(CH2)5-G-R6 



-CHj 



1344 Ch-i >CHr 2 2 1 



H 



-CHj-N-C-f Vci 



1345 C»-< >-CHi- 2 2 1 



1346 cK i-CHr 2 2 1 



H 



H 



-CH,-|^C-0 
HO 

HO 



1347 CI 



;t-^^CHr 12 0 R 



H 



9 



1348 HjC-\ >-CHr 1 2 0 R 



CH, 



1349 S.>-CH4- 12 0 R 

CH, 



H 



H 



H 



-CH^--^^-c-<^ 



1350 C»-^^CHr 2 2 1 



H 



.-CHi-N-C-y 



1351 CJ~Q-CHr 12 0 R 



1352 HaC-i >-CHr 12 0 R 



CHj • 



1353 12 0 R 

CHj 



H 



H 



H 




O 



O 
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Table 1.124 



Compd. '^/>-(CH2)p k m n chirality 'r=' 
No. Pr 



1357. 



1363 



1354 Ch-i y-CHr 2 2 1 



1355 Ci 



CH,- 12 0 R 



1356 HaO-O-CHjr 12 0 R 



CHj 
■ CH, 



12 0 R 



1358 Ch-O-CHr .221 



1359 



1360 




CHa- 12 0 R 



H, 




CH2- 12 0 R 



1361 HgC-O-^^ 12 0 R 



1362 



^-CH^ 12 0 R 
rt-CHr 12 0 R 



CHj 



1364 H,C-0~*="^ 12 0 R 



H 



H 



H 



H 



H 



H 



-(CH2)p^r(CH2)5-G-RS 
R5 



>«3 



-<=«>-tr"Kj 



-CH2-N-C- 




CM 




9 



H 



-CH^-^^- 



ff 



CHj 

CH3 



-CHf-N-C-^^j^OCHj 



CH, 



-CHi 



9 w*^"^ 
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Table 1.125 



C°^P^-. ^^(CH2)r k m n chirality > -(CH2)p|^(CH2)q-G-R^ 



1365 



rt-CHj- 1 2 0 R H -CHj-N-C-^ 

CH3 H,C 

1366 ^CHr 1 2 0 R H -cHf.KH?--(3-CM3 

CHa 

1367 HaC-^-CHj- 1 2 0 R H -ch^-^c-Q-CH:, 



1368 C»-C/-CHa- 1 2 0 R H 



1372 Ch^^CHr 1 2 0 R H 



1373 H3C-4 >-CHi- 12 0 R H 



-CH,-N-C-(^CI 



1369 Cl-^~)-CHi- 1. 2 0 R H -CHj-N-C-^ 



pCHjCPa 



FaCCHjO 



1370 CM^^CHr . 1 .2 0 . R . .. . H . . -chj-n-g-^^' 

1371 >-CHr 1 2 0 R H 



-CH2-N- 




9 J^^"aCF3 

1374 HjC-^}-CHi- 1 2 0 R H -CHa-{^c- 




FjCCHjO 

9 ^Br 



1375 H3C-^3~^"r 1 2 0 R H -CHj-N-cHpT 



136 



EP1 179 341 A1 



Table 1.126 



Compd. RS-(CH2)r k m n chirality -(CH2k?-(CH2)5-G-R6 
No. *^r5 



t376 HjC-O-CH,- 1 2 0 R H f 



1377 HjC-O-CHr -12 0 R H 



CHa 

1378 Q^^""'- 12 0 R H 



1380 



1381 



1385 Cl 



1386 cy-\J~CHr 2 2 1 



H 



to 




•CF, 



-CHf-N-C5-\ /-CI 



CH, 

CHj ^ OCHaCFa 




1379 ^^^"2" 1 2 0 R H -CHs-phC- 

. CH3 FaCCHaO 

9 



g^CHr -12.0 R H _cH^|^?-/j 

CHj 

JfVcHr 1 2 0 R H ff >==<- 

CH, H VJ' 

1382 ^-CHr 1 2 0 R H 

CH3 

1383 Ci-O-CHr 2 2 1 



CH3 -°^^fr"- 




1384 O\-0-CHr 2 2 1 -. H -.cHi-Kj-c-Tf 



2 2 1 - H 



,9 
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Table 1.127 



^°No.'^' R^^^"2)r k m n chlrality "r' -(CH2)pf^(CH2)^G-R6 

' R 

— - — 

1 387 1 2 0 R H 
CHj 



1391 



1392 



1394 



1397 




9 



1388 1 2 0 R H "^"^rT^-^^N 

CH3 CH; 

1389 ^-^^f 1 2 0 R H -CHj-N-c- 



H '^-i 

CH3 ir^ 
1390 H3C-hQ-ch^- 1 2 0 R h _cH^^t^ 

HjC CHa" " 
„3C^CH,- 1 2 0 . R H _cHr-J^'' 



1393 H,ccH,-Q-CHi- 1.2 0 R h .ch,-Jc-{^ ' 



" ' " CF 

1395 H,c«CH-Q-CH,- 1 2 0 R h _ch^j^?_^ ' 

'''' H3C-8-CHr ^ 2 ° " 



Br^CH,- 1 2 0 R H -CH.-N-?^'''' 
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Table 1.128 



Compd. ^^(CH2)p k m n chirality 'ff 



-(CH2)^(CH2)q-G-R« 

DO 



1398 



12 0 R 



H 



-CH,-;*c-Q 



1399 Ch^KCH- 1 2 0 R 
CI 



PP3 



H 



<pH3 

1400 CH-(^CH- 



12 0 R 



-CH,-N-C-/~^ 



H 



1401 HaC-O-C"*- 12 0 R 



H 



-CHa-N-O 



1? ..-^c 



H 



1402 HaO-O-CHi- 12 0 9 



-CHa-N-C-Q-OCHa 
HjN OCHa 



1403 . HaC-O-CHa- 1 ,2 O R 



H 



-CHj-N-P 



IT jr=\ 



1404 HjC-\VcHi- 12 0 R 



H 



1405 HaO-O-CHr 1 2 0 R 



H 



9 



H3CS 



1406 ^zC-Ty-CH^' 1 2 b R 



-CH2-N-C-<f 



U07 H3C--^--CH2- 1 2 0 R 



H 



HaCCHjS 



1408 HjC-^^CHj- 12 0 R 



H 



-CH,-N.C-^ 
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Table 1.129 



Compd. RV(CH2)p 
No. 



Jc m n chirality R' -(CH2)p?-(CH2)rG-R6 



10 



IS 



20 



25 



30 



40 



45 



SO 



1410 



.1413 



1417 



1409 H3C-4 >-CH2- 12 0 R 



CH3 




CHr 12 0 R 



CH3 



t-^^CHr 12 0 R 



1 41 1 ci 



1412 H3C-0-c«r 12 0 R 



CH3 
CH3 



CH4- 12 0 R 



1414 CH-( /-CH2- 2 2 1 



35 1415 CH-^^CHj- 12 0 R 



1416 HaC-O-CHr 1 2 0 R 



H3 




CHa- 12 0 R 



CH3 



1418 cy-Cy-OHr 2 2 1 



1419 CH^-CHr 12 0 



H 



H 



H 



H 



H 



H 



H 



H 



-CH^-N-C-Q 



HjOC-NH 
6 



O 



O 



9 
c- 

H2N 




-CHf-^hc-0 
H2N 



SCN 



SCN 



H2N 



H,N 




H2N 



55 
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Table 1.130 



Compd. RV(CH2)p k m n chirality " 
No. 



"(CH2)p|7{CH,>^G-R6 



1420 HaO 



1421 



:-^^CHr 12 0 R 



CHa 




CHr 12 0 R 



CH3 



1422 Ch-i >-CH2- 2 2 1 



H 



H 




SH 



H2N 




SH 



1423 Cf-< /-CH2- 12 0 R 



H 



1424 HjO-^^CHr 12 0 R .H 



CH3 




CH2- 12 0 R 



CH3 



1425 



1426 cy-ij-CHr 2 2 1 



1427 a-^^CHi- 2 2 1 



1428 CY-i y-CHr 2 2 1 



1429 H,ccHrf)-^^cHi- 2 2 1 



1430 2 2 1 



H 



H 



-CHa-N-C- 



-CHg-N" 



9 

-CH^-N-O 



i? 

HaC-NH 




.Br 



Br 




H2N 



9 
c- 

H2N 




pi 



.CI 
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Table 1.131 



Compd. RV(CH2)p ... k m n chirality 
No. 



-(CH2)p?-{CH2)5-G-R6 
R5 



1431 HiCCH»e>-^]^ov- 2 2 1 



1432 P'Q'^''^' 



2 2 1 



1433 HiCCH»o-0"*^" ^ ^ 



1434 HjCCHjO-^^chj- 2 2 1 



1435 B,C9Hf-^-CHj- 2 2 1 



1436 (HjCtaCH-^-CHr 2 2 1 



1437 H,c(CH,)jO-(^CHr 2 2 1 



1438 i+,CCH,-< >-CH,- 2 2 1 



1439 (HjChCW-Q-o«r 2 2 1 



1440 H,C(CH,),o-<>-cw,- 2 2 1 



1441 HjC&-\ /-CHr 2 2 1 



H 



H 



H 



H 



-CHj-N-C 




H2N 



Hit 



.Br 



,8r 



9 




9 M 



.Br 




.Br 




H3N 



.Br 



Br 
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Table 1.13 2 



pi 

Compd. JVcCHg))- • k m n chirality 
No. 



-(CH2)pI^(CH2)5-G-r6 



1 442 HjCCHi 



CH,- 2 2 1 



1443 (K,chC»+-( >-CHr 2 2 1 



1444 H,c{CH,j,o-^^o<,- 2 2 1 



1445 «,cCH,-< >-CH<- 2 2 1 



1446 <H»C)2CH-^}-CHr 2 2 1 



H 



H 



H 



H 



-CHr-N-C 



CMr^-CM^H, 



CMf^_y-CH«>l,), 

-CH,-{fC-^ 



1447 H|C<CH,),o-^^o<,- 2 2 1 



1448 H3CS-\ /-CHj- 2 2 1 



H 



1449 K,cCHa-^-CHa- 2 2 1 



H 



1450 |HiChCH-^-CHr 2 2 1 



1451 (H,ccH,)/^^]5-CH,- 2 2 1 



H 




1^52 H^co^CHr 2 2 1 



H 



PP3 



H W 
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Table 1.133 



Compd. RV(CH2)p k m n chirality 
No. R 



-{CH2)p?-(CH2)p-G-R6 



1453 K,cjCH^,o-^-«,- 2 2 



1454 K,ccH,o-< >-cHi- 2 2 



1455 



H3Cq 

H0-^_y-CH2- 



2 2 



1456 /°-0~'^"a' 2 2 



1457 (CH,)sN-Q-CHi- 2 2 



1458 



HsCq 



2 2 



•1459 (HaChi^-Q""^ 2 2 



Hjcq 

1460 HcyQ-CHr- 2 2 



H3CI 



1461 



1462 




H3C 

HI 




CHa' 



CHo- 



2 2 



2 2 



1463 CH-Q^CHr 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H W/ 



P 



-CH 



.-CH2-N-C-\_^ 



-CHa-M-D 




-CHj-N-C-^ 



HzN 

9 

c- 





CI 



.Br 



.Br 



-0 
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Table 1.134 



5 Compd. RV-(CH2)r ^ m n chirality ' -(CHafe^-CCHafe-G-RS 
No. R . R* 



10 



1464 ci-<3-CHr 2 1 1 - H _CH^J^^ 



30 



45 



50 



1465 CH\ /-CHr 2 1 1 - H -CHj-i^o 

IS F3C 



1466 /-CHi- 2 11 - H 

20 

1467 Cl-i >-CHj- 2 1 1 



25 

1468 Ci-i }-CHr. 2 1 1 - H 



1472 

"•s' 



1473 °\}-CHr . 1 2 0 R h 



1474 ^^CH,- 1 2 0 R 

CHa 

55 



9 

-CHa-N-C- 



-CHj-Nj-C- 



-CH^KhC- 




1469 CI-H^]^CHr 2 11 - H -CHf-N-O 

F 

1470 CH< j-CHa- 2 11 



40 H ^ 




1471 Ch-i^CHr 2 1 1 

o P^^ 



9^' 



9 



-CHj-N-O 
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Table 1,135 



Compd. ^^(CH,);- 
No. ' 



k m n chirality 



-(CH2)p?-(CH2)q-G-R« 



1475 



1476 



1477 



1478 



1482 




^"8° H,c-0-CHr 



PH3 



HaC 



2 0 R 



CHj- 12 0 R 



12 0 R 



2 0 R 



CH, 

1479 HsC-O'CHr 1.20 



12 0 R 



1481 H,C-O^C"*" 1 2 0 



^\VcHa- 1 2 0 



1483 "'^X^^"*" 1 2 0 R 



1484 jy^cr- .1 2 0 



H 



H 



H 



H 



H 



H 



H 



R H 



H 



H 



9 



-CHj-I^C-f > 



H >=/ 



-CH,-j;{-C-(J 



9 

-CH2-J*-C 



^CH,-N-C-<J> 



1485 H,C-0-CHr 12 0 R 



H 
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Table 1.13 6 



q1 

Compd. V-(CH2)p k m n chirality R' 
No. R**^ 



-(CH2)p?r(CH2)5-G-R6 



1486 H3C-\ >-CHr 12 0 R 



1487 HaC-^^CHg-. 12 0 R 



H 



H 




.CI 



HjN CI 



1488 HsCK }-CHr 12 0 R 



-CHa-N-0<] 



1489 H3C-4 >-CHj- 1 2 0 R 



1490 HaO-i >-CHr 12.0 R 



-CH^-N-O 



1491 . HjCr-i >-CHr.. 1.2 0 , 



H 



-CH2-N-C-<] 



1492 HiC-i VcHj- 12 0 R 



-CHf-N-O 



1493 



1 494 



1495 



1496 



PH3 

CH3 

CH3 

CHj 

-CH2- 

CHj 
PHj 

CH3 




12 0 R 



1 2 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



-CHr-l 



H3C 



?H3 



H3C 
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Table 1.13 7 



Compd. >-(CH2)p k m n chirality 
No. 



-(CH2)p?-(CH2)5-G-r6 



10 



15 



20 



25 



30 



1497 



1498 



1499 



1500 



1501 



1502 



35 1503 





-CHj- 
CHj 

CH3 

CH3 

CH3 
CHj 



CH3 

PH3 



CH3 
H3 




CH3 



12 0 R 



1 2 0 R 



12 0 R 



12 0 R 



CHr 1 2 0 . R 



CHr 12 0 R 



CH2- 12 0 R 



40 



1504 H2^^-( /-CHr 12 0 R 



H 



H 



H 



H- 



H 



H 



H 



9 

^ H3C'T^*"CH3 
CH3 



-CH2-h*-C-<] 



-CH2-N-C- 



)CH3 
9 /^^ 



-CHf-N-C-O 




F 



-CH2-N-C— f > 



H Naa' 



45 



50 



1505 0"***»' 12 0 R 

1506 CH-^^CHr 2 11- 



1507 



CHr 2 11 



H 



H 



9 



-CHj-N-O 




.Br 



H5N 



9 




55 



148 



EP 1 179 341 A1 



Table 1.13 8 



^ nT^ ^^(CHa),- k m n chirality ' R^* -{OHz)^ 



(CH2)pt-(CH2)q-G-R6 
R5 



1508 CI 



1517 



I5ia 



2 1 1 



1509 ci-< )-CHr 2 1 1 



1510 Ci-i y-CHr 2 1 1 



1511 ci-\>-CHr 2 1 1 



1512 ch-C >-CHr 2 1 1 



1513 . cv-i >-CH2- . 2. 1 . .1 



1514 <H,CCH,),N-Q-CH^- 2 2 1 



1515 H3Cc!^CHr 2 2 1 



1516 lH,CCH,)2N-^-CH,- 2 2 1 



HQ. 



2 2 1 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 





9 



9- 



-CHg-N-C- 



9 




-CHf-hJ-C- 




H2N 




•9 



.Br 
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Table 1.13 9 



^nT"^' R^^^'^2)r k m n chirality " 



HQ 



2 2 1 



H 



-CHj-I^C- 



1523 



1527 



1528 



1520 Br-4 i-CH,- 



1 521 HsCO-^^CHf- 



1522 /r-CHr 



H3CC3 
HaCO-Q-CHr 



Hjcq 



1 525 Bi-^^CHr 

1 526 HaCO-^^CHj- 




• H^cq 

H3CO\_/-CH2- 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



? 



9 



■Br 



-CHj-N-O 



9 



pCFa 



9 '_y^»=3 



9 ^ 



-CHj-N-O 



pCFa 
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IS 



25 



TabJe 1.14 0 



Compd. RS-(CH2)r k m n chirality " -(CHj fc|-(CH2)p-G-R6 

No. R rS 



•O 



1533 



1534 



30 .. 1535 .. }-CH2- ..1 2. .0 . . R 



1537 



1538 ^.^rJ=\.r.u^ 1 2 0 R H 



1540 Br-< >-CHj- 12 0 R 



1530 Br-^^CHi- 1 2 0 R H ""CHj-N-C-^^ 



10 F 



1531 H3CO-^7y*CH2- 12 0 R H -CHj-N-C- ^ 



H 




1532 <p-\J~^^ 1 2 0 R H -CHf-N-c-{^ 



,CF3 



-CPs 



F 



"3ccr 9 y^^'' 



H,cl^CH^ 1 2 0 R H 



F 

.CF, 



1536 H,co-Q-CHa- 1 2 0 R H _cHr-^c-^^ 

rP^'"'" 1 2 0 R H • -CH^Jc-^ 



1539 HO-Q-CH^ 1 2 0 R H .CH,-^^C-Q-F 



H -CHrN-C-Q-F 



55 
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Table 1.141 



Compd. "S-(CH2)r 
No. 



k m n chiralily p? -(CH2)r|-(CH2)5-G-R8 



1542 



1541 HjCO-\ >-CHj- 12 0 R 



CHj- 1 2 0 . R 



H3C' 



1543 H,o 




. 12 0 R 



H3CO 

1544 ..^ .12 0 R 



CHi- 12 0 R 




1545 



1546 H,co-^_^CHr 12 0 R 

1547 H,CO-^-CHr 1 2 0 R 

Br 

'1548 HaC-Q-CHj- 1 2 0 R 



1549 H5C-(]^CHr 12 0 R 



1550 HaC 



;-^-CHr" 



1 2 0 R 



1551 H3C-^}-CMr 12 0 R 



H 



H 



H 



H 



H 



H 



CFa 




F 

F 

F 

.CF, 



9 



-CHj-JJ-C 




F 
F 



9 



PF3 



-CHr-N-c-:^ 

-CH2-N-C--f > 



H \=/ 



9 9J1l • 

9 'CH^C(CH3)2 

-CH2-I^C-<J 
^ H ihC 



H3C 



■CH3 




N(CH2CH20H)2 
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Table 1.142 



Compd. ^^(CH2)j- k m n chiralily R' 



-(CH2)^(CH2)5-G-rS 



1552 H3C-\>-CHr 



1553 HjC-Q-CHsr 



1554 HjC-^ >-CHa- 



1 555 H3C-\/-CHs- 



1556 HaC-^-CHr 



1557 HaC-\ ;^CH2- 



1558 H,C-A >-CH2- 



1559 HjO-Q-CHjr 

1560 HjC-^-CHr 



1561 H,C-\ >-CHr 



1562 H»C-\J-C»r 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



9 



9 



9 



Ha 




H3C *^ CH3 



CH3 
CH3 
CH3 



-cHa-p{-c-<[:g 

c 

0«N OCH3 
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Table 1.143 



^nT^' ^ " chiralily ' ' -(CH2)p|;-(CH8)q-G-R6 



1563 HsC-i. i~C"2- 12 0 R 



1565 



1567 



1564 HjC-^ /-CHj- 12 0 R 



rt-CH,- 1 2 0 R H -CHf-N-C-Q-CI 

CH3 HjCO 

1566 ^CHr 1 2 0 R H -CHr-N-C-^ 

• CHj OsN CX5H3 

^-CH^- 1 2 0 R H . '^vP 

1568 rt-CHa- 1 2 0 R H 

CHs 

1569 ^CHr 1 2 0 R h 

CHj 



H 



1570 HaCS-Q-CHr 2 2 1 - H "C"2'-^J•c-^ 



H2N 

• p 



1571 HaCS-O^CHr 2 2 1 - H '"^^^"^S^ 

CHr\^scH 

CF 

1572 Q^LQ-CHr 2 2 1 - H -CHr■^^?H^ ' 

CF 

1573 H.«K>ffK>-r 2 2 1 - H _cHr-N-?-^ ' 
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Table 1.144 



Compd. 
No. 


">(CHa)r' 


k 


m 


n 


chirality 


> 


-(CH2)pt-(CH2)5-G-R6 
R* 


1574 




2 


2 


1 




H 




1575 




2 


2 


1 




H 


-CH,-N-C-^ 


1576 




2 


2 


1 




H 




1577 




2 


2 


1 




H 




1578 




2 


2 


1 




H 


ff CF3 


1579 




2 


2 


1 




H 




1580 


Q-N-C-Q-CH,- 


2 


2 


1 




H 


-CH2-N-C-{3 


1581 




2 


2 


1 


- 


H 


0 0 


1582 
1583 


ckQ-ch,- 
ckQ-ch,- 


2 
1 


2 
2 


1 
0 


R 


H 
H 


0 0 
H2N 


1584 




1 


2 


0 


R 


H 


H2N 
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Table 1.145 



^°^P^- ^>-(CH2)r k m n chirality " R» 



-(CH2)p?-(CH2)q-G-R6 



1585 >-CHr 12 0 R 



H 



Br 



1586 Ci-i >-CHr .12 0 R 



H W 



1587 ci-\ >-CHr 12 0 R 



1588 c>-^^CHr 12 0 R 



H 



H 



1589 HjC-i /-CHj- .12 0 R 



1590 HjC-^ >-CH2- 12 0 .R 



1591 HjC-i >-CHr 12 0 R 



H 



H 




9 /-<°^''' 

-CH,-N.C-Q 



1 592 HaC- 



1594 



1595 



12 0 R 



1593 HjC-i }-CHr 12 0 R 




CH3 

CH, 



12 0 R 



12 0 R 



H 



H 



H 



-CHr-w-c- 




.CI 



9 



-CH,-N-C- ^ 



,-0 



H3N 



-CHj-N-C- 
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Table 1.146 



Compd. R^(CH2)r- k m n chirality 



No. R 



1CH2)p?-(CH2)^G-R« 



1596 



1597 



1598 



1600 




CH,- 12 0 R 



CH3 




CHj- 12 0 R 



CHj 

CH3 



CH,- 12 0 R 



CH3 
PH3 



1599 ^^"2- 1 2 0 R 

. CH3 



CHj- 2 .2 1 



1601 cK yoHr 2 2 1 



H 



H 



-CH,-N-C-hQ 




-CH^N-O 




H2N 



PF3 



H „ )=/ 



1602 Ct-i >-CHf- 2 2 1 



9 



.8r 



N 



1 603 CI 



H-Q^CHr 2 2 1 



H 



.CI 



1 604 c-vy-c^s- 



2 2 1 



-CH,-N-C-f > 



H 



1605 CI 



2 2 1 



H 



1606 



CHj- 12 0 R 



H 



-CH2-^^c-f^ 



.SCF. 
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Table 1.147 



m n chirality 



-(CH2)p|-(CH2)q-G-R6 



1607 H3C-4 >-CHr 12 0 R 



CH3 




CHa- 1 2 0 R 



CHa 



1608 



1609 C}-\ /-CHj- 2 2 1 



H 



H 



9 ^^'^^^ 



,SCF3 



-CHj-N-O 



SCF, 



1610 <3-{rS^O-»*- ^ ^ 



1611 c.!^Mi-OcMr 2 2 .1 



1612 H^0(eHi,-«.£-OeH,- 2 2 1 



H 



1613 „..,..(^tQ.e»v- 2 2 1 



1614 F3C&-\ >-CHr 12 0 R 



1615 F3CS-^3~^"S" 2 2 1 

1616 FjCS-Q-CHr 2 2 1 

1617 F/JS-Q-CHj- 2 2 1 



9 



-CH^-NhC- 
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Table 1.14 8 



Compd. RS-(cH2)r k m n chirality ' R^* 
No. Pr 



-(CH2)p?r( 



-(CH2)p-r7(CH2)q-G-R6 



■•618 HjCO-^^CHj- 



1619 



1620 



1621 



1622 



HjCO-^^CHj- 



1623 HO-^-CHr 



1 624 no-\J-CHr 



1 625 HO-Q-CHj- 

1626 HO-Q-CHr 



1627 HO-4 >-CHr 



1 628 HjCS-^^CH, 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 . R 



2 .0... R. 



2 .0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



.H 



H 



H 



H 



H 



H 



-CH^-NJ-O 



9 ^^^''^ 




PF3 



9 



9 



-CHj-N-C- 



-CHf-N-C 



Br 



CF3 



F 



H 

F 



F 



iCF, 
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Table 1.149 



Compd. PI V(CH2)p k m n chirality R' 
No. 



■(CH2)p?-(CH2)q-G-R6 



1629 HjC&-Q-CHr 

1 630 lVc"^ 



1 631 H8NCH,-Q>-CHa- 



1632 



1637 



1638 



1639 



1 634 (H>C)2CH-^^CHi- 



1635 HjC-^ >-CHr 



1636 . HjC-A ^CHr 




Ha 

CHr 

CHa 
Ha 

CHa 
CHj 

CHj- 
CHa 




2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R. 



.2 0 , R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



-CH2-N-C-Q 
-CHj-N-C-(3 



9 



PF3 



9 



H -CH^N-C-^^^C(CH3)3 



-CH2-N-C-45:J-^ 
-C«2-N-0-£^CH2)4CHj 



H -cH2-|:|-c-^3~K" 



p 

0-OCH»CHj 
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Table 1.1 SO 



No. " 



k m n chirality 



-(CH2)^{CH2)q-G-R6 



1640 

CH3 

CH3 

1641 0^^"^ 

CH, 

1642 ^CHr 

1643 p-CHr 

CH3 
CH, 

1644 p-CHr 

CH3 

1 645 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



1 2 0. R 



12 0 R 



H .CH3-^^C-^-^J.(CH^)3CH3 



H 



H 



H 



OCF2CHCIF 



-CH2-N-C 



1646 



CHj- 



12 0 R 



H 



9 



1647 H,c(CHj)rO"^"*" ^ ^ ^ 



H 



-CHr-j|C-^ 



1648 H,c(CH,),-^)^cH,- 12 0 R 



H 



-CHi-fJ-0 



1649 H,c(cM,)r-0"C"a- 2 2 1 



H 



-CHf-N-C- ^ 



1650 H,c(cH,),-^}-cH»- 12 0 R 



H 
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Table 1.1 51 



Compd. R V(CH2)r k m n chirality ' 
No. 



-(CH2)^(CH2)^G-R6 



1651 H,c(CH,)r-(^CH,- 2 2 1 



1652 H,c(cHs),-^-cH,- 2 2 1 



1653 H,c(CH,),-Q-cM,- 2 2 1 



1654 H,c(CH,)r-(>"°^- 2 2 1 



1655 . ►v:<CH»)j-0"CH,- 2 2 1 



1656 ^%c(CH,),--0-cH,- 2 2 1 



1657 H^CHji-O^' 2 2 1 



1658 HiC(CH,),-0^' 2 2 1 



1659 CH^^CHr 2 2 1 



1660 Br-i >-CHr 12 0 R 



1661 Br-C)-^^ 12 0 R 



H 



H. 



H 



H 



H 



.Br 



-CH2-N-C 




HH - 



-CHj-h|-C-^ 



■C- 



-CHr-N-C-^^ 



-CMr-ffC-^ 



9 



-CHi"N-C- 




HaN CI 



H2N 



-CH^-j^C- 
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Table 1.15 2 



Compd. f^\.(CH2)i- k m n chirality 
No. 



-(CH2)o?r( 



-(CH2)o-h-(CH2)q-G-R' 



1662 



CHr 12 0 R 



1663 8r-Q~*^"^ 12 0 R 



1664 HaC&H }-CHr 2 2 1 



1 665 H3CS-4 /-CHf- 2 2 1 



1666 H,cS-4 >-CHr 2 2 1 



1667 2 2 1 



1668 HjCCHj-^-ch,- 2 2 1 



H 



H 



H 



H 



H 



-CHj-N-C-^J-F 




H2N 



.CI 



PCF3 



9 



1669 HjCCHj-Q-CHj- 2 2 1 



1670 KiCCH,-Q-CH,- 2 2 1 



1671 H|CCH,-<>-cH,- 2 2 1 



1672 H,ccH,--r>CH,- 2 2 1 



H 



H 



-CHf-N-O 



-CHy-J«|-0 




c- 

C- 




-CHj-(^C- 



H2N 
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Table 1.1 S3 



Compd. '=' V(CH2)p k m n chirality R' 
No. Pr 



r5 



-(CH2)riT(CH2)5-G-R6 



1673 H.ccH,-Q-CHr 2 2 



1674 



1676 



1678 



1679 



1680 



1682 



1683 



CHr 2 2 



1675 f^-\J-^^ 2 2 



CHj- 2 2 



1677 f^-Q-CHi- 2 2 



cHr 2 2 



CHr 2 2 



CHj- 2 2 



1681 f^-Q-CHr 2 2 



CHj- 2 2 



0-trk>^ 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CHj-N-C-/~i-CI 



.Br 




H2N 



9 



Br 




9 




H2N . 



9 

-CHf-N-O 



Q ^^^^^ 



-CHj-N-C-O 



-CHi-N-C-^^_^CI 
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Table 1.154 



Compd. RS-(CH2)j- k m n chirality " p? -(CHj)^ 
No. =5 



1684 O-JT^^'^^- ^ ^ ^ 



1685 0-;fM>cH,- 2 2 1 



1686 O-^^O"^ ^ 2 ■* 



1687 0-{f&-0-cH.- 2 2 1 



1688. OjfK>*^: 2 2 1 



1689 O-w-S-Q-ov- 2 2 



1690 0~{}-^>ov- 2 2 1 



1691 0-;t^>°V 2 2 1 



H 



H 



H 



H 



(CH2)p-i-{CH2)q-G-RS 



-CHj— N-O 



c- 

c- 
c- 




-CH,-5|C-0 
HgN 



C- 




i? 

c- 

H^N 




.Br 



-CHj-N-C-^^CI 



1694 



CH 

^^32 „,C-rS-CH^ 1 2 0 R 



CH, 

^5^3 H3C-r5-CH,- ^ 2 0 R 



,CHj 



12 0 R 




HsN 



H3N 
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Table 1.1 55 



Compd. f^S-CCHa),- k m n chiralily ' -(CH2)rf-(CH2)q-G-R6 
No. R*^ r5 

1695 H3C-O-CH,- 1 2 0 R H -CHr-^o 

I 



■CH, 

1696 H3C-^CHr 1 2 0 R H 



■•69^ H3C-\ >-CHf- 



.Cl 




=-0-CH^ 1 2 0 R H -CH^J{-c-p 



.CI 



1 2 0 R H -CH2-js|-C-^^ 

H2N 

CH3 



HaN 

1700 u.c-^CH.- 1 2 0 R H . . V 



1701 H»C-CH-Q-CHr 1 2 0 R H -CH4-|:{-c-0 



1702 H,co-^_y-CHr 1 2 0 R H "^"^it'^" )=/ 



H2N 



.CF; 



3 



1703 g-^I^^^^r 1 2 0 R H -CHa-N-o 

O H 




PF3 



1704 HCH 1 2 0 R H -^"s^tr^""^ 



H 

H2N 



c>-0-CHr 1 2 0 R H -CHr-N-cnp 




PP3 
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Table 1.156 



Compd. ^^{CH2)j- k m n chirality " 



-(CH2)p-tr(CH2)5-G-R6 



1706 



1715 



1716 



CHj- 



1707 HiCS-Q-CHr 



1708 H,ccnr-^^CHr 



1709 (H.ChCH-Q-cHr 



Br-0-CHa-. 
HjC 

CHa 
-CHr 

HO-{^}-CHr 



1710 



1711 



1712 



1713 



1714 HjCO-l >-CHr 

HC) 



Hi 




8-=' 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 




.CF, 



-CHv-N-C- 

* H )==/' 

-CHi-Jc-f~S 



H >=/' 
HjN 



9 




PP3 



-CHr-N-C- 



9 



r-0 

H2N 



9 



-CHf-N-C 



-CHi-h|-0 



CF3 



P^3 



PF3 



PP3 



PF3 ■ 
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TabI 1.157 



^°^P^- p^(CH2)r k m n chirality 



12 0 R 



'R' -(CH2)^(CH2)5-G-R6 



1718 



CHj- 



12 0 R 



H 



-CH,-r«»-c-f ^ 



H \=/ 



1719 ^>-CHr 12 0 R 



H 



1720 



P 



12 0 R 



1721 HjCch^-vJhch^ 12.0 R 



H 



H 



9 

-CH2-N-0 



-CHj-N-C-O 
F 



1722 



1723 



o-0-c"r 1 2 0 . R 




CH,- 



2- 12 0 R 



CH, 



1724 „3c-0-CHr 1 2 0 R 



H 



H 



9 



9 





• F 

F 



CH3 




1725 HaC-^ /-CHr 12 0 R 
H3C 



F 



1726 »^ccHj-^^CHr 12 0 R 



H 



1727 




12 0 R 



9 r-f'^' 
-CHa-N-C-Q-F 
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Table 1.158 



Compd. R^(CH2)p k m n chirality 



1728 



1729 



1730 



1733 



1736 



1737 



1738 



173, "~0:^"- 



1 732 HOCHj—^^cHr 




CH,- 



1 734 HjCS-^^^CHr 



1 735 HiCCH<-^^CHi- 




2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



■(CH2)pt-(CH2)q-G-R« 

R5 



-CHj-jvhC-^^J-F 
-CHj-N-C-^J)-f 



-CH,-N-C-f ^ 



H \=/ 



f^3 



PP3 



-CHj- 



H >=< 
F 

PP3 



-CHj-N-C-f V> 



F 



F 

-CHa-JJ-C-(^F 
. F 



-CH4-N-C-< 
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Table 1.159 



Compd. RS-(CH2)j- k m n chirality R' 



No. R' 



1 739 (K)C)2Crt-Q-CHr 



1743 



1744 



1745 



1747 




1740 



1741 H,CS-\.^CHj- 



1742 H,ccH,-^ ^CHr 




CHi- 



,CH3 
CH*- 



1 746 (HiChCH-^^-CHr 




-CHs- 



1 748 HiCCH,-^-CH,- 



1749 H3C-O-CH,- 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H N=( 
F 



.Br 



.Br 



Br 



P 



Br 



.Br 



Br 



-CH^-^>■c-^ 



-CHj-K^C 



Br 



H2N 
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Table 1.160 



Compd. \-(CH2)r k m n chirality 
No. 



-(CH2)p?r(CH2)q-G-Re 



1750 




CHr 1 2 0 R 



H 



9 



OCFn 



1751 HjCS-^ >-CHr 1 2 0 . R 



1752 HiCCHa-^^CHr 12 0 R 




CHr 12 0 R 



1753 



^^^^ H3C-<>CHr 1 2 0 R 



1755 H^C-^y-CHa- 1 2 0 R 

1756 (K>ChCM-^-CHr 12 0 R 

1757 Bi--/^ 12 0 R 

Br Br 

1758 HgCO-Z^^VcHr 12 0 R 

Br Br 

1759 HjC-^-CHr 1 2 0 R 



1760 H,C 



:-^^CHr 12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH,-{|C-(J 



PC? 



-CHj-N-C 



-CHf-N-O 



PCFa 



PC Fa 



■ CPn 



9 



-CHrN-C-^_J-OC»H, 
Q 

CFjCHCIF 
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Table 1.161 



^°tio.^' R2/"^^^2)r k m n chirality ' R' _(CH2)p|j(CH2)q-G-R6 



1761 HaC-CVcH^- 1 2 0 R H .9 w'^^'i^Q^' 



1770 



1771 



1768 ct-\ /-CHr 1 3 1 - H 



CH3 



CH3 



1762 ^-C"2- 1 2 0 R H 

CH, 



1763 CVcHr 2 2 0 - H .ochjCHj 



O pCHaCHa 



1764 O^CH^ 2 2 0 - H -cH^CHa-N-tO 

■ (S) O PCH^CHj 

1765 (_/-CHr 2 2 0 - h ~f""lt^~0 

CH2CH(CH3)2 

1766 O-CHr 2 2 0 - H -?^^"{J"^^-0 

• CH2CH(CH3)2 ■ 

1767 Ch\J-CHr 1 3 1 - W _CH^j^V_^ 



CHzCHa 

ji 1 

— CH2CH2-N-C 



9, 



1769 ^^o^:r 1 2 0 R H -CHr-N-cr^^:^ocH, 



CH3 

n-cH^ 1 2 0 R H -^"^fr«=-p 

(H,C),C-^K-N-<^ 

CH3 . HjC " O 



172 



EP 1 179 341 A1 



Table 1.16 2 



1 R" 
Compd. R\-(CH2)|- k m n chirality -R^ -(CHj)^— (CH2)q-G-R« 
No. R rS 



CHj 

1772 O-CHj- 1 2 0 R 



1774 



1775 



1776 



1779 





CH, J-^- 

J. -CH,-N-C— C 7 

^CHr 1 2 0 R H 



1773 'l^^f 1 2 0 R H H,c<>:{.c{ 

CH3 H3C * ^ . 

CH3 




1 2 0 R H -CHi-N-C 

H3CO " HjN 

^^O-^y-^r- 120 R ■ H -CHf-N-C-/[3 
HO* * HjN 



1777 o-A-^*^*- 2 2 1 - . H -CH2-N-0 

. a . • .... HzN 




CF3 

1778 HjC-4 }-CHz- 2 2 1 - H -CH2- 



i>-CHr 2 2 1 - H -CHr-N-o 




H 

.CF, 



1780 Br-i >-CHr 2 2. 1 ■ H -ch?-n- 




H2N 



1781 HO-i 2 2 1- H -CH^N-c 




H2N 



1782 h^och-Qhchj- 2 2 1 - H -CH^-N-C-/^ 




H2N 
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Table 1.163 



Compd. ^p-CCHg),- . k m n chirality 'R' -(CH2)pt^(CH2)q-G-R^ 



1783 ycHr 2 2 1 



1784 



CH,- 2 2 1 



1785 CH,{CH,),-0~**^' 2 2 1 



1786 



CH2r 2 2 1 



H 



-CH^jJ-C-^ 
-CH,-N-C-p 




.CF, 



1787 CH,{CH2)*-0-CHr 12 0 R 



1788 



2 2 1 



-CHj-N-O 



H2N 

-CH^-^}-c-0 



1789 H3CO-4 >-CHy- 2 2 1 



1790 



CHr 120s 



1791 o-^^^r- 



120s 



H )=/ 




H9N 



-CHj-N-C-^ ■ 
H V= 



.OCF, 



1792 



CH3 



CHj- 



2 2 1 



-CH2-N-0 




1793 



CHj- 



2 2 1 



ff 
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Table 1.16 4 



Compd. '^S-(CH2)r k m n chiralily 'P? 
No. 



■(CH2)^(CH2)q-G-R6 



1794 HjC-i >-CHj- 2 2 1 




1795 o^-^^"^"*" 2 2 1 



1796 Br-i yCHr- 2 2 1 



1797 HO^y-CHr- 2 2 1 



1798 HsCO-i >-CHr 2 2 1 



1799 HjOCH-Q-CHjr- 2 2 1 



1800 no-i ycHr- 2 2 1 



1801 0"°^*' 2 2 1 

1802 HO-Q-cHi- 12 0 R 

HjCCHjO 



H 



H 



H 



H 



H 




? 




-CH2-N-O 




9 
c- 




-CH2-N-C- 




-CH2-!tc- 

H2N 



9 




.CP-, 



.CH2-N.I-0 



1803 



12 0 R 



1804 H3C(CHi)r-^-CH,- 2 2 1 



H 



H 




H2N 



O 
H2N 
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Table 1.1 6 5 



. _ f:|4 

Compd. RS-(CH2)j- " k m n chirality -(CH2)^(CH2)^-r6 
No, R 



1805 Br-Q-CHj- 12 0 R H -CHrN-C-^ 



1806 



1808 



1811 



1812 HsCS-C )-CHi- 12 0 R 



1813 HjCCHj-^^CHr 1 2 0 R H 




2 



H3C0-O-CHr 12 0 R H ,cHr{:^c-^ 

HoO-^"^- ^ 2 0 R H -CH^^^^-0 

0 ^^^^^ 

H3CC.O-^- 1 2 0 R . H -CH,-J-^ 
1809 HO-0~CHr- 1 2 0 R H 



-:CH2-N- 



^ /SCF3 



1810 g-^^"^ 1 2 0 R H -CHrN-c-^^''' 



(3^'^'" I 2 0 R H -CH.-J-^''''' 



^ /SCFa 



-CH2-N-C 
H 



9 



1814 rO''^'^ 1 2 0 R H -CH,-Jc-/ 



.SCFj 



,SCF3 



— CHj-N-C 

CH3 p ,SCF3 

1815 „3C^CH,- 1 2 0 R H -CHr{.S-0 
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Table 1.16 6 



Compd. R^-^(CH2)r' 
No. ' 



m n chirality 



-(CH2)p|-(CH2)q-G-R6 



1816 (CH,)»CH-4>-CHr 



1824 



1817 (CH3)jC-\ ^CH,- 



1818 Br-Q-CHr 

1819 HjCO-^^CHr 



H3C0 

1820 HO-O-^*- 



1821 



1822 HOri i-CHr 




H3CO-\ /-CHr 



1823 ^ ^CHi- 




1825 H3CS-Q-CH2- 



1 826 Hfic»i-^)~CHi- 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



-CHj-N-C-Q 



-CHj-N-C- 
* H 



SCFj 



-CH2-f|C-^ 



PCHF, 



9 



-CHj-N-C- 



pCHFa 



pCHFg 



pCHFa 



PCHFn 



pCHFj 



-CHj- 



' ,pCHFj 



9 



-CH2-N-O 



pCHFj 



"CHj-N-C 



^ ,0CHF2 
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Table 1.16 7 



^°"^P^- "^(CHa)- " k m n chirality "(CHg)^ 
No. R 



(CH2)^(CH2)^G-r6 



1827 



2" 1 2 0 R 



pCHFj 



1828 



1829 



CHj 



.12 0 R 



HiCr^^CHf 12 0 R 



1830 (CH,)jCH-.^-CHr 12 0 R 



PCHF2 



ff 



pCHFa 



1831 Br-0-CH»- 12 0 R 



H 



9 Os^C{CH3)3 



1832 HiCiy-Q-CHr 12 0 R 



ff O^C(CH,)3 
-CHj-N-C- ' 



1833 ..l7==^ ^_ 12 0 R 



HO-^^CHj- 



9 O^C(CH3)3 

-CHr-N-C- ' ■ 



1834 



120 R 



-CHj-M-O 



? O^C(CH3)3 



1835 HO-\ /-CHj- 12 0 R 



H 



0:^C(CH3)3 
-CH^-N-C-^ 



1836 <^J^°^^' 12 0 R 



9 0-^C(CH3)3 

-CHr-N-c- ' 



1837 




cn^" 12 0 R 



H 



9 O^C(CH3)3 
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Table 1.168 



pi 

Compd. "■^(CH2)p k m n chirality 
No. R*^ 



-{CH2)r?-(CH2)5-G-R6 



1838 H3CS-{3"^2" ^20 R 



H 



9 O^C(CH3)3 



If 



1839 HjCCHa-O-CHf- 12 0 R 



? CX^C(CH3)3 

-CHr-[^c-(J 



1840 



2" 1 2 0 R 



H 



? ^a^C(CH3)3 

-CHf-r^c-^ 



1841 



1842 



.CH3 



PH3 

H3C 



12 0 R 



CHf 12 0 R 



1843 (CHjjaCH-^^^CHr 12 0 R 



H 



H 



9 O^C(CH3)3 



-CHr-N-c-QT 



1848 



1844 (CH3),c-\ >-cHj- 12 0 R 



1845 H3CCM2-I ycHf 1 2 0 R 



PH3 



1846 HjC-^^CHr 12 0 R 

1847 (CHahC-^-CHr 12 0 R 



12 0 R 



H 



H 



H 



9 0>^C{CH3)3 



-CMf-N-C 



CHi< 



9' 



^ H 



,SCF3 



PCHF, 
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Table 1.16 9 



Compd. R V-(CH2)|- k m n chirality Fl» 
No. Br 



R5 



■(CH2)^(CH2)q-G-R6 



1849 



1852 



1853 



1854 



2" 12 0. R 



1850 HjCCHj-^VcH,- 12 0 R 



CH3 

1851 „3c-ricH.- 1 2 0 R 



2" 1 2 0 R 



HO-{^CHj- 



12 0 R 



CH2- 12 0 R 



1855 »3CCHi-^}-CHr 1 2 0 



H 





-I 



— CHj-N- 



-CHj-[|-0-(3 



CH3 

1856 ^ 



12 0 R 



9 



— CH2-N-0 



1857 <f^^^'^^ 1 2 0 R H 



H 



1858 ^r-i>-c»r 12 0 R 



Br 



1859 H3C0-Q>-CHj- 12 0 R 



.Br 



-CHrN-C-0 
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Table 1.17 0 



Compd. V-(CH2)r ■ k m n chirality R' -(CHafe-f-lCHafe-G-R^ 
No. 



1860 



1861 



1863 





Br 



H,N 

Br 



1862 HC^^Q-CHj- 1 2 0 R H -CH2-Itc-0 



ff 

c- 

O H2N 



Br 



a-^]}^CHr 120 R H -"CHj-N-o 




9 

1864 H3CS-<3^CHr 1 2 0 R H -CH,-^^c^ 



H2N 

Br 



1865 rVj^'^"^" 1 2 0 R H -CHr{fc-0 



H2N 

Br 



1866 HaC-HT^cHa- 1 2 0 R H -CH^-r^hC-^ 



H3C 

1887 (CH3)2CK^O"^"^ 1 2 0 R H -CHj-N- 



H2N 

Br 




H2N 

.Br 



1868 (CH3)3C-O^CH2- 1 2 0 R H 'CHr^o-i^ 




H2N 



1869 Bn-Q-CHa- 1 2 0 R H -CH^-^^c-0 



1870 H3CO-^J-CH2- 1 2 0 R H -CHa-fNhC 
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Table 1.171 



Compd. ^(CHa)!" k m n chirality 
No. 



-(CH2k|-( 



-dS 



-(CH2)^(CH2)^G-R 



Hjcq 
1871 ^ 



1872 



1874 



1875 



1878 



1879 



HO-^_^CH2- 




H3CO\ /~CH2~ 



1 873 HO-Q- 



CHj- 




1 876 HjCS-^^CHr 



1877 HaCCHr-i 



CHa 



1880 (CHj),cH-{^cHr 



1881 (CHjbC-Q-CHj- 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



r-CHj-N-C- 




H >=/ 



-CHj-rvj-C- 



9 

c- 




— CH2-jN|-C 




-CH2-^^c 




H2N 



9 

c- 

H2N 




-CH,-j| 




H^N 



H2N 
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Table 1.172 



q1 

Compd. ^^(CH2)j- k m n chirality R' 



■(CH2)p-f7(CH2)5-G-R« 
R5 



1882 Bi-W-CHr 



1 883 HjCO-^-CHi- 



H3O 



1884 



1885 



1886 



1887 



1888 




HjCO-^^CHi- 

» 




CHj- 



1889 HaCSH >-CHa- 



1890 HjCCHj-^-CHr 



1891 



1892 




CH3 



H3C-4 >-CHr 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



-CH 



H2N 



-CH,-.^^C-0 



-NO 2 



HaN 



NO a 



H2N 




.NO, 



-CHa-N-C-^ 
HaN 



NO a 



-CHa-r*- 



HaN 

•0 
HaN 



-CHa-N-C- 




NO 5 



-CHa-N-C--/^ 



NO 2 



HaN 



H 



HaN 



NO, 



"CHa-N-0-^ 
HaN 



NO2 



HaN 



NO, 
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Table 1.173 



Compd. ^^^(CHg),'- " k m n chirality 
No. 



-(CH2)rf-(CH2fe-G--R^ 



1893 



CH3 



12 0 R 



1894 (CH^H-^^cHr- 12 0 R 



1895 <CH,>3C-( >-CHr 12 0 R 



1896 H3CC^CH^ 1 2 0 R 



1897 HgCS-O-CHi- 1 2 0 . R 



1898 HjCCHj-^-CHr 12 0 R 



1899 <CHjsCH-Q-CHr 12 0 R 



1900 "r>=\.^,._ 12 0 R 



1901 H3C(CH,)f-{^H»- 12 0 R 



1902 




CHz- 



2" 12 0 R 



1 903 <cH,),c 



H-Q-CHr 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



NO 2 



,N02 



.NO, 



PCF, 



H >=/ 



9 _PCF^3 



PCFa 



-CH2-t;|- 



9 




9 

C- 




PCF, 
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Table 1.174 



Compd. RS-(CH2)p " k m n chirality -{C»2)^' 



No. R 



-(CH2)pi7(CH2)5-G-R« 



1 904 H,C(CH,) 



1905 



.1911 



f-^CH,- 2 2 1 



CI 



12 0 R 



1906 o-O"^^ 1 2 0 R 



1907 HO-i hCHi- 12 0 R 



1908 H3C0-( }-c»t- 1 2 0 R 



1909 H,oCH-Q-CHj- 12 0 R 



1910 • Br-i >-CHi- 2 2 1 



a 



CHy- 



2 2 1 



1912 H0-\>-CH2- 2 2 1 



,CH3 

1913 H3(>r>CHr 2 2 1 



1914 HjC-^-CHf- 2 2 1 




H 



H 



H 



H 



H2N 



pCFa 



H2N 



pCFa 



--CHr^^c-0 
H2N 



PCF3 



H )=/ 



.0CF3 



9 /^'^3 
-CH,-N-C-Q 

H2N 

-CHrN-C-<^ 



H 




H2N 



PC Fa 



-CHj-N- 
H 



9 




PCFn 
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Table 1.17 5 



^°'"P'='- ^l>-(CH2)r ■ k m n chirality 

No. R*^ 



HsCCHaQ 

1915 HO^CH,- 1 2 0 R 



1916 HO^^CH,- 1 2 0 R 



H3CCH2Q 

1917 HO^CH,- 2 2 1 



1918 HO^^CH^ 2 2 1 



1919 



1920 



1921 



1922 



,NHa 



,NH2 



CHj- 



CHj- 



2 -2 1 



2 2 1 



1 2 0 R 



2 2 1 



1923 8r-i>-CHr 2 2 1 



H 



H 



H 



H 



H 



H 



H 



■{CH2)^(CH>>)5-G-r6 



9 



H )=/ 



-CH 



-CHg-N-C 

H W 




PCP, 



.OCF, 




-CHy-N-C-e >-F 



1924 H3C0-\ /-CH2- 2 2 1 



H 



1925 '=-^^CH2- 2 2 1 



■,SCFa 
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Table 1.176 



Compd. RV(CH2)r k m n chirality R^" -(CH2)p?-(CH2)rG-R« 
No. . 



1933 



1931 HjCCHf-T^CHsr 2 2 1 - H 




1936 HaC-^^CHr 2 2 1 - H 



9 '""'^ 



1926 f-Q-CH^ 2 2 1 - H -CHr[^S-^ 



1927 HO-{]}-CHj- 2 2 1 - H _cHi-N^C-{^ 

2 2 1 - H 



1928 d ^ ^ • » -cHi-^c 

1929 f^f}-"^^- 2 2 1. - H .CH.-rj.?-^^'''' 

1930 H3CS-Q-CH2- 2 2 1 - ■• H -CHrN-c-0 



9 /-/^"^"^ 

-CHj-N-C-Q 



SCF, 



1932 2 2 1 - H -CHr^{-?-< 

CH3 r, /SCF3 

H3C^CH.- 2 2 1 - H -CH^-Jc-^ 



*' ,SCF 

1934 H3C-i^ >-CHr 2- 2 - 1 - H ^cH,~NhC-TS 



H 

.SCF3 



1935 o^hH^^CHr 2 2 1 - H -CHa-rsj-c-^ 



9' 

-CH2-N-C 
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Table 1.177 



^To^' R2^^*^'^2)r " k m n chirality _(CH2)^(CH2)5-G-Re 

1937 (CHj2CH-Q-cHr 2' 2 1 - H .cHj-iNf?-^^^''' 

1938 s^^CHr 2 2 1. h .^h.-n-L^ch, 

1939 H,a>^CH,- 2 2 1 - H _cH,-N.?-/-i- 



1943 



1947 



1940 2 2 1 




j-^^CHr 2 2 1 



H 



2~"-v*~\ /— CHa 
H N=/ ' 



9 * 



-CH2-N-C-^_;^CH3 



1941 ^^rLr^^ 2 2 1 - H _r^^.S 



CHr -CH2-N-C-^^^_^CH3 

Br 

1942 HO-O-CHz- 2 2 1 - H 



-CH2-|v|-C-^^CH3 



Br 



•Br 

CH, 



1944 ri>^^ 2 2 1 - H _cHr^^t^ 



H 

8r 



1945 H3CS-{>CHr 2 2 1 - h .^Hrr^t/^ 



.1946 H.cc«rO:"'- 2 2 ^ ■ h _c„^.jftQ^CH, 
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Table 1.178 



Compd 
No 



(CHA- 



k m n chirality -lCH2)Er|-(CH2)rG-R^ 

R5 



1948 H,c-0-CHr 



2 2 1 



H 



9 



.8r 



-CHj-NJ-C-^^^J^CHj 



1 949 HaC- 



2 2 1 



H 



-CH2-N-C-<[^CH3 



1950 O2N-4 2 2 1 



Br 



-CHrN-C-^;^CH3 



1951 



H3C-(^CH2- 2 2 1 



H 



1952 B(-\>-CHr 2 2 1 



H 



Br 



1953 H3CO-4 >-CHr 2 2 1 



i? 



.Br 



1954 I^XD"^'^ ^ ^ ^ 



H 



9 



.Br 



1.955 p_^CH,- 2 2 1 



H 



.Br 



H 



1956 HO-^-CHr 2 2 1 



H 



-cHrN-c-O"'' 



1957 J-^^^ 2 2 1 



H 



1958 



c5> 



CHj- 2 2 1 



H 



Br 
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Table 1.179 



Compd. RV(CH2)j- k m n chirality R' -(CH2)r|-(CH2)=-G-R« 

No. r5 

1959 H,CS-0-CH2- 2 2 1 - H _c„_N.^_^_F 

1960 H,ccHr-Q-CH,- 2 2 1 - H. _chj-n-c-(3-f 



1967 8r-4 >-CHf- 2 2 1 - H 



Br 

1961 '^^'^^ 2 2 1 - H >cH,-^^C-<3-F 



1962 H3C-<^a..- 2 2 1 - H -CH,-^^?-HH^F 

1963 HaC-^-CHr. 2 2 1 - H ^cHf^l-^^ 



1964 OahnQ-CH,- 2 2 1.- H _cHi-JL{^ 



1965 H3C-{^CH2- 2 2 1 - H _cH,-N-E-^-F 

1966 (CH,)8CH-Q-CHf 2 2 1 - H _cH,-N-t.^>-F 



H 



1968 H3CO-Q-CHr 2 2 1 - H "CH^-n-c-^ 

-CHa-N-C-f ? 

H2N 



1969 HO\ >-CHj- 2 2 1 - H -CH,-^ 
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Table 1.180 



1 ' R 

Compd. R V-(CH2)p k m n chirality -(CH2)r-f-(CH2)q-G-R^ 
No. R 



1970 



1971 



jr^^CHj- 2 2 1 



CHr 2 2 1 



1972 H5CS-< J-CHj- 2 2 1 



1973 HjCCHi-^Q-cHj- 2 2 1 



^974 H^c^OcH^ 2 2 1 



1975 OjiH 2 2 1 



H 



H 



H2N 



-CH2"^^c■ 





9 




1976 H3C-\ >-CH2- 2 2 1 



1977 NC-( >-CHr 2 2 1 



1978 (CH3)aCH-4>CHy- 2 2 1 



1979 



1980 





CHj- 2 2 1 



CHr 2 2 1 



H 



H 



H 



H 



H2N 



9 




-CHa-N-C-^^F 
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Compd. R>.(CH2)p k m n chirallty R' 
No. R 



-(CH2d--(CH2fc-G-Rfi 



1981 OiN-^^CHr- 2 2 



1982 NC-\ >-CHr 2 2 



1983 (CH,),CH-^>-cHr 2 2 



1984 Bp-^^cHj- 2 2 

1985 HjCO-^^CHr 2 2 



1986 HcK >-CHr 2 2 



1987 •p'yj^^"*' 2 2 




1988 




CHr 2 2 



1989 Hjcs-^^^ 



CHj- 2 2 



1990 H3CCHJ-4 }-CHy- 2 2 



1991 



CHr 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




-CHj-N-C-O-F 
HjN 

H2N 



9 

c- 
H5N 




H2N 
H2N 



H2N 
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Table 1.18 2 



Compd. RS-(CH2)j- " k m n chirality 
No. 



-(CH2)^(CH2)5-G-R6 



1992 



1997 



1995 NO 



2 2 



1993 VCHr- 2 2 



1994 HsC-O"'^'^ ^ ^ 



2 2 



■1996 {CH,)^H-^-CHr 2 2 



-CHa- 2 . 2 



1998 Bf-(^CHr 2 2 

1999 HaCO^-CHr 2 2 

2000 ^ ^ 

2001 HO-^-CHr 2 2 

2002 P-O"^"^"" 2 2 



H 



H 



H 



H 



H 



H 



-CH2-N-C- 

H W 




9 





-CHrN-CH0 




^ H 



9 



H 



9 



.a 
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Table 1.183 



m n chirality 



2003 




CH 



8-221 



H 



-(CH2)^(CH2)^G-R« 



a 



2004 H3CS-\ >-CH2- 2 2 1 



H 



2005 H3CCHa-H( >-CHj- 2 2 1 



H 



.CI 



CH3 



H 



2007 Ojr^-^^CHj- 2 2 1 



H 



2008 H3C-i>-CH?- 2 2 1 



9 



2009 NC-^]^CHr 2 2 1 



H 



9 

-CH2-N-C- 



2010 (CH3)^H-^^CHs^ 2 2 1 



.CH3 




2011 HaC-^ /-CH2- 2 2 1 



H 



2012 Br-^ 2 2 1 



-CHj-rj-c-f >-a 



2013 HjCO-^-CHa- 2 2 1 
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Table 1.18 4 



Compd. ^"'^.(CH,):- 
No. ' 



k m n chirality -{CH2)p-?-(CH2)q-G-R 



2014 



2016 



2019 



2020 



CHr 2 2 



2015 9-^^^^- 2 2 
O 



2-2 2 



2017 HjCS-^^- 



CH,- 2 2 



2018 H,ccHr-0-CHi- 2 2 




CHr 2 2 



CH, 



2 2 



2021 OjiNnQ-CHr 2 2 

2022 HaC-Q-CHa- 2 2 

2023 NC-Q-CHr 2 2 



2024 <CH,hCH-Q-CHr 2 2 



H 



H 



H 



H 



H 



H 



ff 



Br 



-CH,-N-C-(_Va 



Br 



Br 



-CH2-N-c-i: >-a 



-CH2-h{-c-(3-a 



Br 



9 .: 



.Br 



-CH,-N-C-^^a 
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Table 1.185 



Compd. "^(CHoV- 
No. ^' 



2025 



2026 



2031 



2032 



2033 



CHi- 2 2 




CHj- 



2 2 



20.27 Bi-i /-CHj- 2 2 



2028 H3CO-(^CH4- 2 . 2 



2029 HO-< /-CHf- 2 2 



2030 p-y^^*- 2 2 




CHa- 2 2 



CH^- 



2 2 



2034 Ojl^-i /-CHj- 2 2 



2035 HaC-Q-CHj- 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



k m n chirality p? • -(CHz^l-lCHet-G-RS 



.Br 



Br 




H2N 



.Br 



H2N 



O 




9 

— CH^W-C- 




H2N 



.Br 



H2N 



— CHrN- 
H 




.Br 



.Br 



H )=/ 
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TabI 1.186 



10 



IS 



Compd. RS-(CH2)p ■ k m n chirality R' 
No. Br 



2036 NC-^-CHr 2 2 1 



2038 




CHj 



2037 HaC-^ /-CHr 2 2 1 
F 



2 2 1 



H 



-(CH2)X(CH2)^G-R^ 



.Br 



Br 



H }=/ 



9 




.8r 



20 



2039 H3C-< ycHr 2 2 1 



H 



9 ^ 

-CH2-N-C-i<l 
" CN 



25 . 2040 H3C-</-CHi- 1 2 0 R 



H 



-CHj-M-C-CH-^ 



30 



35 



40 



45 



50 



2041 Hj 



2044 



2045 



2046 



CHj- 12 0 R 



2042 H,C-(]}-CHr- 1 2 0 R 

2043 HjO-^-CHf- 12 0 R 



-CHr 

^3 

-CHj- 
CH3 

CH3 



1 2 0 R 



1 2 0 R 



1 2 0 R 



H 



H 



H 



H 



-CHr•^^-c- 

H 



9 ^^^/^^-^ 



-CH^-^j-c-CH 




CHa 



— CH?-N-C- 



cr 



7 



55 
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Table 1.187 



Compd. R^(CH2)r- 
No. ' 



k m n chirality 



-(CH2)pf-(CH2VG-R6 



2050 



2047 ^CHr 

CHj 

2048 ^CHr 

2049 rt-CWf- 

CHa 



CHr 



1 2 0 R 



1 2 0 R 



12 0 R 



12 0 R 



-CMr>*l- 



9 



CM,CH, 



HN-^^OCHaCHj 



9 



.CF, 



12 0 R 




CHj- 2 2 1 
OCH2CH3 



HjCC) 



2051 



2052 



2053 



2054 



2055 



2056 



2057 H,c<^CHr ^ 2 1 




CHj- 



2 2 1 



2 2 1 



H3CC) 

Q-CHr 2 2 1 



OH 



CHr 2 2 1 




H 



H 



H 



H 



H 



PP3 




1? 



H >a 




H2N 




9 
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Table 1.188 



Compd. "'^-(CHg),'- k m n chirality 
No. R 



-(CH2)p?-( 



2058 



2060 



2061 



2062 



2064 



2066 



2068 



HjCqPCHj 



2059 0~°"0"'="*- 2 2 



H3CO 

H3CO-{]^CHr 2 2 

0CH3 



CHg- 



2 2 



2 2 



HjCO_ 

2063 H3C-<r^CHr- 2 2 
H3CO 



2 2 



HsCCHjO 

2065 „3CCH,c^O-CH.. 2 2 



pCHa 
CHf 



2 2 



2067 (»tC)»CHCHr-^-CHr 2 2 



2 2 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-(CH2)pi7(CH2)5-G-R^ 



H2N 




9 



H 



ff 






9 



M2N 



-CH2-N-0 




H2N 

? 






H2N 




H2N . 




HoN 
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Table 1.18 9 



Compd. RS-(CH2)p k m n chirality 
No. 



-(CH2)J-(CH2)r-G-R6 



2069 



2070 



2071 



2074 



2075 



2076 



2077 



2078 



2079 



HjCO-^-CHr- 



2 2 1 




CH2- 2 2 1 

OCHj 



HsCO-^^CHr 

0CH3 



2 2 1 



2072 (K,c)^Ho-^^Hr 2 2 1 



2073 "^"^c -221 



2 2 1 



HjCC3 

Q-CHr 2 2 1 



2 2 1 




CH^- 2 2 1 



OH 



HgCCH 




CHr 



O 



2 2 1 



2 2 1 



H 



H 



H 



H 



H 



H 



H 




H2N 




H2N 



-CH2-{;j- 




H,N 





H2N 

i? 




H )«/ 




H3N 




H2N 

9 




H2N 
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Table 1.19 0 



Compd. '>-(CH2)p k m n chirality R=» 
No. ?r 



-(CHste-frlCHate-G-R^ 



2080 



2081 



2082 



2083 



2084 



2085 



2086 



2089 



2090 



i3CO-^_y-cM2- 




CHj- 



2 2 1 



2 2 1- 



2 2 1 



H3C0 

HO-^-CHa- 1 2 0 

Br 
H3CO 

HO-\_j>-CHr d 2 0 
H3C0 

\ii<xy-Q-o^2- 2 0.. 



12 0 R 



2087 lH,C)2tHj-CHi- 12 0 R 



2088 (H,ccH,),r*-(^cM,- 12 0 R 



12 0 R 



CHr 12 0 R 



H 



H 



H 



H 



H 




-CHj-N-C-f V-F 
H7N 



9 
•0 



-CH^-^^-c-^^^J^F 




H2N 




-CH2-N- 



9 

H2N 



C: 




.CFa 



' H 



9 




H2N 




H2N 
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Table 1.191 



ConT^Pd. ^^(CH2)p k m n chirality 



-(CH2)p?7( 



-(CH2)^(CH2)5-G-RS 



2091 CI 



2092 



2093 



2094 



2095 



2096 



2097 



2098 



2099 



2100 



2101 



CHr 2 2 



CH2- 2 2 



CH^ 2 2 



CHr 2 2 



CHr 2 2 



CH^ . 2 2 



CHr 2 2 



CHr 2 2 



CHr 2 2 



CHr 2 2 



CHr 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



H 



( 9 
CHa- 



pCHjCHa 



CM,- 



CH 2C H2SC H3 
CH 



-CH-N-C-^^ 
C(CH3)3 




(A?) P PCH2CH3 
CH H2C H3 

CI 



qcH^H, 



o 



pCHjCHa 



-CH-N-O, , 
CHj-^^^OCHj 
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Table 1.19 2 



^°No^' rZ^^^^^^*" ^ ^ " chirality -(CH2)p|^(CH2)q-G-R^ 

^OCHjCH] 



2102 o-\ y-CHr 2 2 1 



2103 Oh-^y-CHr ,221 




CHjCHj-g-OCHj-^^ 



H2CH3 



H3C-CH0C 



2104 CH-^CHr 2 2 1 - H -J^-jr^-O 



CHjCHrC-OCHa 
6 



2105 '''''^"cHr 2 2 1. H -ch^n-LTV-f 




H 




2106 "'H-"cH,- 2 2 J - H -CH^^}.^^ 

2107- ^'^VcHr 2 2 1 - • H • -CHr|*-o-H^H= 

^ HaN 

PH3 9 

2108 QC^CHr 2 2 1 ■ 



H -CHj-N-C-/ 
H2N 




2109 ' ^"X^CHj- 2 2 1 - H "^f^'^ 




2110 "'"'''""l^CHr 2 2 1- H -CH^N-^ 




H9N 



2112 H3CC>-^}-CHr 2 2 1 - H ^^^-K"^""^^^ 

H3CO HaN 
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Table 1.19 3 



m n chirality P? 



-d6 



2113 H,co<>CHr 2 2 1 



2^'^ H30-^CHr 2 2 1 

2115 CH-Q-CHr 2 2 1 

2116 o-^^CHr 2 2 1 



2117 



2123 



CHr 2 2 1 



2118 ^,3^^u_ 1 2 



OH 

2119 HO^CH^ 2 




2120 Br-r>CHr ' 2 



0CH3 

2121 HC^CH,- 2 



2122 cmD-ch^ 1 . 2 



r 




CHr 1 2 

NOj 



0 R 



0 R 



0 R 



0 R 



0 R 



0 R 



H 



H 



H 



H 



H 



H 




H2N 



H 




1 H W/ 
CH(CH3)2 



CH(CH3)CH2CH3 



PCH2CH3 



.OCHjCHj 



.CF, 



PF3 



-CHa-M-0 




H9N 




.CF9 



H2N 



H2N 
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Table 1.19 4 



Compd. "V(CH2)r k m n chirality R' -(CHafelrCCHate-G-R^ 
No. "^rS 

2124 a-rycHr 1 2 0 R H 



2125 HaCO-hVcHa- 1 2 0 R H -ch^|:^ 








H2N 

2126 H3C-Hh>CH^ 12 0 R H • -CHr-J^c- ^ 

2127 ^^^^'^ 1 2 0 R H -CHj-N-o ^ 

NH2 HjN 

2128 „3co<>CH^ 1- 2 0 R H -CHr-N- 

2129 H3C-O.CH.- 1 2 0 R H -CH^^' 

' H,N 





CF, 



2130 ?krvcHr 2 2 1 - H -cH^rj-c-^ 



H2N 



CH3 HjN 



2131 ^CHr 2 2 1 - H -^'-ff-'^-^-'' 




2132 oIM-CH^ 1 2 0 R H -CH^-^}-/ 



2133 o-O-CH^ .12 0 R H -CH^^r^ 



P=3 



2134 1 2 0 R H 

N(CH3)2 HjN 
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Tab!e 1.1 95 



^^No^' R2>"<^*^2)r k m n chirality 



-(CH2ti-(CH2)5-G-R6 



2135 HjCO-^-CHj- 



2136 



2137 



2138 



2139 



2140 



CH,- 



fH3 



CH, 



CHf- 



NHt 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



CHr ■ 1 2- 0 R 



2 2 1 



H 



H 



9 





HjN 



-CH2^N-l 



* H 




H^N 




H,NJ 



2141 



2143 



2144 



2145 



CHf- 




CH^- 



O 



H3C(>-Yy"Cnr 



2 2 1 



2142 o-Q-CH,- 2 2 1 



HO-Q^CH, 



2 2 1 



2 2 1 



2 2 1 



H 



H 



H 



H 



H 





H2N 




H2N 



H 




.CF, 



-CH^-ffC-p 
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Table 1.196 



Compd. PV(CH2)r k m n chirality ' R' -(CH2k|-(CH2)5-G-R8 
No. p2 _ r5 



2147 



2148 



2156 



NK2 H^N 



2146 ^H^^^ 2 2 1 - H -CH2-N-0 




9 




.CFs 



H,C-C-NH 2 2 1 - H -CHrfJ-C-^ V-F 



H 




H3C-?-NH^ 2 2 1 - H -CHr-^t-^f 



2149 HO^CH^ 1 2 0 R H -CH^^C- 




2150 "3C.?-riH 1 2 0 R H -CHr'-c-^''' 

• • 1 2 0- R H --CHa-N-e-rt 



2151 - - • 1 2 0- R H -CHa- 

HN-(J-CHs 
0 



H )=/ 



2152 1 2 0 R H -CH^N-S-/ 




9 O 

2153 "^^-^-T. 1 2 0 R H -CHi-^l-J^ 



H 




2154 "''■^-'•jL 2 2 1- H -CHr!»r 



H2N 



9 O 

2155 "'^""T^ 2 2 1 - H -CH^N-l 




^O-'^"^ 2 2 1 - H -CHi-Kh?-/^' 

HM-C-CHa H >^ 



H2N . 



O 
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Table 1.197 



Compd. RV(CH2)r 
No. ' 



k m n chirality 



r5 



2157 



CHf 



12 0 R 



HaC-NH 

2158 HO^CH^ 1 2 0 R 



H 



-CH^^|-c-^ 



2160 



2161 



2163 



2167 



HjC-NH 
HjCO-^VcHz- 



2159 .. 2 2 1 



H3C-NH 



CHj- 



CHr 



2 2 1 



2 2 1 



H3ONH 



2162 .. — 2 2 1 



H3C-NH 



CHf 



2 2 1 



P"3 



2165 g;VcHr 1 2 0 R 



2166 (fVcHr 12 0 R 




12 0 R 



H 



H 



H 



2 0 R H 



H 



9 




-CHa-N-C-^ >-F 
H2N 

-CHa-N-C-O-F 



-CH^-N-C-^ 



CFa 



-CH2-N~C- 



H2N 




.CF, 



H2N 

' . CF3 



.CFa 




H2N 
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Table 1.198 



Compd. RS-(CH2)r- k m n chirality 
No. 



■(CH2)p?7(CH2)5-G-R^ 



2168 



2170 



2171 



2173 



2174 



2175 



2176 



2177 



2178 



a 

C-OCH, 



CHr 



12 0 R 



.CH, 



2169 H3C-( >-CH- 1 2 0 R 



9 

CH, 



0 



2172 ^"P- 



CHr 



CH,- 




CH, 



H3QPH3 




12 0 R 



12 0 R 



12 0 R 



1 2 0 R 



12 0 R 



12 0 R 



12 0 R 



H3C 

H3C,0H 



i^^CHr 12 0 R 



CH2OH 



H 



H 



H 



H 



H 



^'^'^^ 1 2 0 R H 



H2N 



9 




.CF3 



H2N 



PF3 



"CH2-^^- 

H 




-CH2-j^C- 



H2N 




-CH2-rj-c- 



c- 
H2N 




PF3 



. H2N 



-CH2-N-0 



c- 




-CHr-N-C- 



-CH^-jvj-C" 




PF3 
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Table 1.199 



Compd. RS-(CH2)i- k m n chirality 
No. 



-(CH2)p|-(CH2)5-G-R6 



10 



IS 



20 



2179 



2180 



2181 



HaC-f 

o 




Hr 1 2 0 R 



a-^^lCHa)^- 12 0 R 



■<^M^ 12 0 R 



2182 '^'VycHr 1 2 0 



H 



H 



H 



H 



-CHj-rvJ-D 




9 




PF3 



H2N 



25 



30 



35 



40 



45 



50 



2183 



2185 



2188 





H 



12 0 R 



2184 LrVcHr 2 2 1 



2 2 1 




2186 ^Va.^^ • 2 2 1 



H2N 

2187 ..^ /==\_^^_ 12 0 R 




2189 S!!^cHr 



2 2 1 



12 0 R 



H 



H 



H 



H 




9 



H 




H2N 






9 



-CH^^|-c- 




CF3 



CF, 



H2N 




55 
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Table 1.200 



q1 ■ 

o^^^"2^r k n chirality -(CH2)p-|7(CH2)5-G-R« 

NO. n r5 



2190 



2192 



2193 



2195 



2198 



2199 



2200 



2 2 1 




CHr 



2 2 1 



VS>^ 2 2 1 



2194 • H3C-Q-CH^ 2 2 1 



2 2 1- 



H3O-NH 

2^.^^ .HsC-^CHr 1 2 0 R 



H3C-NH 

2^97 „3co^CH,- 1 2 0 R 



H3C-NH 



CHj- 



H|C-NH 



CHr 



H3C-NH 



12 0 R 



2 2 1 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H2N 



9 

c- 




"CHr[^C-/j--F 



-CHrN-C- 



9 

c- 




-CHrN-O 



CF, 



P=3 



H^N 

-CHj-N-C-^ 



-CHj-N-C- 



■o 




9 

-CHrJJ-o 




•c- 




9 
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Table 1.201 



Compd. ^(CH^ 



k m n chirality 



-(CH2)p?7(CH2)qpG-R« 



2201 



2202 



2203 



2204 



2205 



2207 



2208 



2210 



2211 



H3C-NH 




CHf 



PH3 



CHj- 



2 2 1 



12 0 R 



2 2 1 



2 2 1 



2 2 1 



2206 . HO^CHr ... 2. 2 1 



CHj- 



2 2 1 



2 2 1 



HN-CH3 

2209 ~ 2 2 1 



0-Q-CH2- 





CHr 



12 0 R 



2 2 1 



H 



H 



H 



H 



H 



-CH2-I«*- 
H 




-CHj-N-O 



H2N 



9 




.CF, 




HaN 





H2N 




9 




-CHa-lshC-f V-P 
H 




H2N 



H 




PF3 
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TabI 1.202 



^ nT"^' R^^^"2)r k m n chirality R' -(CH2)p|j(CH2)5-G-R« 
2212 rC/~^*" 2 2 1 - H -CHy-N-o-/>-F 



2215 



H3O-HN (J) 

CH-Q-CHi- 1 2 0 R H -CH;rN-0-Q 



H3CCH2 ^ 



HjCOC 



H y=^ 

2213 cH-^cHr 2 2 1 -. H -CHr-N- 

H2N 

H2N J) J 

2214 2 2 1 - H -cH^j^o^ 




-CF3 



.CFa 



CH3 

2216 j\-CHr 1 2 0 R H -CHf-N- 



9 




H 




2217 .. HsC-Q-CHr 1 2 0 ...R ... . H. . '^f]^ 



2218 o-i VcHa- 1 2 0 R H -v^r-.^^ 



2219 cK >-CH^- 1 2 0 R H "°^H 



irO 

2220 CV-O-CHi- 1 2 0 R H 

2221 O-Q-CHr 1 2 0 R H "'"""^J^ 

CO,CH3 CFa 

2222 Xy^^ 1 2 0 R H "CHrlfO-O 
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Table 1.203 



^To^' Ri^^^"2)r k m n chirality -(CH2)p|^(CH2)5-G-R5 



2231 



2232 



2223 o-f >-CHa- 1 2 0 R H 9 

-N-O . 



2224 Q-Q-CHa- 12 0 R 

2225 o-^^CHs- 12 0 R 



2230 HjccHr-i /-chj- 



H 



PaC 



2226 1 2 0 R H 

• CHa HzN 



2227 o-O-CHa- 1 2 0 R H "^^^^h 



J) yOS 
HN 



2228 Ct-Q-CHa- 1 2 0 R H "'""^""hF^ 

2229 °~\_/-cnr 1 2 0 R H -CHrN-c-Q 



.OCFs 



H^-^^cHr 1 2 0 R H ~OHrJL0 

HaCoQ-^^ 1 2 0 R H -CHr^^c^p 

HaC(>0-CHa- 1 2 0 R H -CHr{:{-o^ 



2233 1-20 R H -CH^-n-^ 
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Table 1.204 



Compd. 
No. 



^^(CHg),- k m n chirality 



-(CH2)p?7(CH2)5-G-R6 



2234 



2235 



2236 



2237 



2238 



2239 



2240 



2241 



2242 



CHr 

H 




CHr 



H 

CHr 



H3 



H 

CH3 
CHr 

H 



H3 




CHr 




N 
H 

Ha- 



CHj" 



2243 (HaOsI 



2244 



CHr 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



— CHrN- 
H 




HjN 



-CHf-N- 



P 
HjN 




-cHrN-c-0 

H2N 



.OCFa 



,OCF3 



9 /^F3 

-CHrN-C-^ 
HjN 



9 

-CHf-N-C-^ 
HjN 



5? 

•c- 
H2N 




PCF, 



H2N 



H 



P 




H 



H 



— CHj-N- 
H 




9 
H2N 

P 

HaN 
P 

HgN 




PCFn 
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Table 1.20 5 



Compd. RS-(CH2)j- k m n chirality 
No. 



-(CH2v|-(CH2)q-G-R6 



2245 "'-Y^^ 



2246 "*'=^"t^|)^ 

H 

2247 '^"'^^Y^ov 



2248 



2249 



2250 



2251 



2252 



2253 



v_r-cH2- 



H2N 



H2N 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 2 1 



2 2 1 



H 



H 



H 



H 



H 



H 



P 




H 



9 




H2N 




H2N 



9 
o 




PCF3 



PCF3 



H2N 



9 



H2N 




PCF3 




-CH2-N- 




.OCF3 



PF3 



H 



H2N 




H2N 



2254 



2255 



H3 





2 2 1 



2 2 1 



H 



H 



.CPs 



H2N 




,CF3 
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Table 1.206 




[0095] The acid addition salts of the cyclic amine compounds are also used In the present Invention. Examples of 
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the acid Include a mineral acid such as hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid or carbonic 
acid and an organic acid such as maleic acid, citric acid, malic acid, tartaric acid, fumaric acid, methanesulfonic acid, 
trifluoroacetic acid or formic acid. 

[0096] Furthennore, C^-Cg alkyi addition salts of the cyclic amine compounds, for example, 1-(4-chlorobenzyl)- 
1 -methyl4-[{N-(3-trifluoromethylbenzoyl)glycyl}aminomethyl]plperldinium Iodide are also used In the present invention. 
The alkyI group preferably includes methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, isopropyl, Iso- 
butyl, sec-butyl, tert-butyl, isopentyl, neopentyl, tert-pentyl, 2-methylpentyl and 1-ethyIbutyl herein; however, methyl 
group, ethyl group or the like Is especially preferable. A halide anion such as fluoride, chloride, bromide or Iodide is 
preferable for a counter anion of an ammonium cation. 

[0097] In the present invention, a racemate and all the possible optically active forms of the compounds represented 
by the above formula (I) can also be used. 

[0098] The compounds represented by the above f onnula (I) can be synthesized by using any of the following general 
preparation processes described In W09925686: 



(Preparation process 1) 



[0099] A preparation process comprises reacting one equivalent of a compound represented by the following formula 
(II): 



(CH2)k 



>-(CH2)i-"N 



-:(CH2)n-NH 



(CH2), 



wherein Ri, R2, RS, j, k, m and n are each the same as defined In the above fomnula (I), 
with 0.1 to 1 0 equivalents of a carboxyllc acid represented by the following fomriula (III): 



H0-C-(CH2)p— 1— {CH2)q-G-R® (HI) 

wherein R^, R^, r6, g, p and q are each the same as defined In the above fomnula (I), 
or a reactive derivative thereof In the absence or presence of a solvent. 

[01 00] The "reactive derivative" of the cartDOxyllc acid represented by the above fonnula (III) mean a cartDOxy lie acid 
derivative, for example, an acid halide, an acid anhydride or a mixed acid anhydride usually used In the synthetic 
organic chemistry field and having high reactivity. 

[0101] The reaction can more smoothly be made to proceed by suitably using an adequate amount of a dehydrating 
agent such as molecular sieve; a coupling reagent such as dIcyclohexylcariDodllmlde (DCC), N-ethyl-N'-(3-dimethylaml- 
nopropyl)cartDodiimide (EDCI or WSC), cart^onyldiimidazole (CDl), N-hydroxysuccinimlde (HOSu), N-hydroxybenzot- 
riazole (HOBt), benzotriazol-1 -yloxytrls{pyrrolidlnol) phosphonlum hexafluorophosphate (PyBOP), 2-(1 H-benzotriazol- 
1 -yl)-1 , 1 ,3,3-tetramethyluronium hexafluorophosphate (HBTU), 2-(1 H-benzotrlazol-l -yl)-1 ,1 ,3,3-tetramethyluronium 
tetrafluoroborate (TBTU), 2-(5-noriDornene-2,3-dicartDOxylmide)-1,1 ,3,3-tetramethyluronium tetrafluorobonite (TNTU), 
0-(N-succinlmldyl)-1,1,3,3-tetramethyluronlum hexafluorophosphate (TSTU) or bromotris(pyrrolidino)phosphonium 
hexafluorophosphate (PyBroP); a base such as an Inorganic base such as potassium cariDonate, calcium carbonate 
or sodium hydrogencarbonate; amines such as triethylamine, diisoproylethylamine or pyridine or a polymer supported 
base such as (plperidlnomethyl)poiystyrene, (morpholinomethyl)polystyrene, (dimethylamlnomethyl)polystyrene orpo- 
ly(4-vlnylpyridine). 

(Preparation process 2) 

[0102] A preparation process comprises reacting one equivalent of an alkylating reagent represented by the following 
fonnula (IV): 
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>-(CH2)j-X (IV) 

r2 

wherein and j are each the same as defined in the above fomnula (I); X is a halogen atonrt, an all<ylsulfonyloxy 
group or an arylsulfonyloxy group, with 0.1 to 1 0 equivalents of a compound represented by the following fomnula (V): = 



IS 




wherein R3, R* R5, R6, G, k, m, n, p and q are each the same as defined in the above fomiuia (I), 
in the absence or presence of a solvent. 
20 [01 03] The reaction can more smoothly be made to proceed by suitably using a base similar to that in the preparation 
process 1 . Furthemnore, the reaction sometimes can be promoted by the presence of an iodide such as potassium 
iodide or sodium iodide. 

[0104] In the above fonnula (IV), X is a halogen atom, an all<ylsulfonyloxy group or an arylsulfonyloxy group. Exam- 
ples of the halogen atom preferably include a chlorine atom, a bromine atom and an iodine atom. Specific examples 
25 of the alkylsulfonyloxy group preferably include a methylsulfonyloxy group, a trifluoromethylsulfonyloxy group and the 
like, and the specific example of the arylsulfonyloxy group preferably includes tosyloxy group. 

(Preparation process 3) 

30 [01 05] A preparation process comprises reacting one equivalent of an aldehyde represented by the following formula 
(VI): 



>-(CH2)h-CH0 (VI) 

wherein R^ and R^ are each the same as defined in the above fomnula (I); j is 1 or 2, 
40 or an aldehyde represented by the following formula (VII): 

R^" CHO (VII) 

wherein R1 is the same as defined for R1 in the above fomnula (I); the compound corresponds to the case where j is 0, 
with 0.1 to 1 0 equivalents of a compound represented by the above fonnula (V) in the absence or presence of a solvent. 
[0106] The reaction is usually called a reductive amination reaction and a catalytic hydrogenation reaction using a 
catalyst containing a metal such as palladium, platinum, nickel or rhodium, a hydrogenation reaction using a complex 
hydride such as lithium aluminum hydride, sodium borohydride, sodium cyanoborohydride or sodium triacetoxyboro- 
hydride and borane, an electrolytic reducing reaction or the like can be used as reductive conditions. 

(Preparation process 4) 

[0107] A preparation process comprises reacting one equivalent of a compound represented by the following fomnula 
(VIII): 
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20 



25 



30 



35 



40 



45 



50 



55 



/(CH2)k. o 
>-{CH2)j-N V-(CH,)-N-C-(CH,)p-4r-^ ' (VHI) 

(CH2W R R ■ K 

wherein R^, R^, R^, R4, RS, r7^ ^1, n, p and q are each the same as defined in the above fomnula (I), 
10 with 0.1 to 10 equivaients of a carboxylic acid or a sulfonic acid represented by the following fomriuia (IX): 

HO-AR^ (IX) 

wherein R^ is the same as defined in the above fomriuia (I); A is a carbonyl group or a sulfonyl group, 
or a reactive derivative thereof in the absence or presence of a solvent 

[0108] The reactive derivative of the carboxylic acid or sulfonic acid represented by the above fomnula (IX) means 
a carboxylic acid derivative or sulfonic acid derivative, for example, an acid hallde, an acid anhydride or a mixed acid 
anhydride usually used in the synthetic organic chemistry field and having high reactivity. The reaction can more 
smoothly be made to proceed by suitably using a dehydrating agent, a coupling reagent or a base similar to that in the 
above preparation process 1 . 

(Preparation process 5) 

[0109] A preparation process comprises reacting one equivalent of a compound represented by the above formula 
(VIII) with 0.1 to 10 equivalents of an Isocyanate or an isothiocyanate represented by the following formula (X): 

Z=C=N-R^ (X) 

wherein R^ is the same as defined in the above fomiuia (I); Z is an oxygen atom or a sulfur atom, 
in the absence or presence of a solvent. 

(Preparation process 6) 

[0110] A preparation process comprises reacting one equivalent of a compound represented by the following formula 
(Xl): 



R1 /^^^^^H O 



>-(CH2)j-N |-(CH2)n-N-C-(CH2)p-47^^^^^^ (XI) 



• (CH2W R' 



wherein R^ R2, r3, R^, r5^ n, p and q are each the same as defined in the above formula (I); A is a carbonyl 

group or a sulfonyl group, 

with 0.1 to 10 equivalents of an amine represented by the following fonnula (XII): 

R^-NHg (XII) 

wherein R^ is the same as defined for R^ in the above formula (I), 
in the absence or presence of a solvent. 

[0111] The reaction can more smoothly be made to proceed by suitably using a dehydrating agent, a coupling reagent 
or a base similar to that in the above preparation process 1 . 
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[01 12] In the above preparation processes 1 to 6, when a substrate used for each reaction has substitutents regarded 
as usually reacting under respective reaction conditions in the organic synthetic chemistry or having adverse effects 
on the reaction, the functional groups can be protected with a known suitable protecting group, and the substrate can 
be used for the reaction and then deprotected by a conventional l<nown nnethod to afford the objective compound. 

5 [0113] In addition, the compounds used In the present invention can be obtained by further converting (single or 
plural) substituents of the compound produced by the above preparation process 1 - 6 using a known reaction usually 
used in the organic synthetic chemistry, for example, an alkylation reaction, an acylation reaction or a reduction reaction. 
[01 14] In the above respective preparation processes, a halogenated hydrocarbon such as dichloromethane or chlo- 
rofonn, an aromatic hydrocarbon such as benzene or toluene, ethers such as diethyl' ether or tetrahydrofuran, esters 

10 such as ethyl acetate, an aprotic polar solvent such as dimethytformamide, dimethyl sulfoxide or acetonitrile and al- 
cohols such as methanol, ethanol or Isopropyl alcohol are suitably used as a reaction solvent according to the reaction. 
[01 1 5] In each of the preparation processes, the reaction temperature is within the range of -78 to +1 60 ^'C, preferably 
within the range of 0 to 100^C. After completing the reaction, the objective cyclic amine compounds represented by 
the above formula (I) can be isolated by carrying out usual isolating and purifying operations, i.e., concentration, filter- 

is ation, extraction, solid-phase extraction, recrystallizatlon or chromatography. The compounds can be converted Into 
their phamiaceutlcaiiy acceptable acid addition salts thereof or their C^-Cg alkyi addition salts thereof according to a 
usual method. 

Examples 

20 

[0116] The present invention is detailed specifically based on Examples; however, the present invention is not re- 
stricted to compounds described in the Examples. The Compound number (Compd. No.) assigned to each compound 
in the following Examples con^esponds to the Compd. No. assigned to each compound cited as a preferred specific 
example in Tables 1.1 to 1.206. 

25 

[Reference Example 1] Synthesis of 3-amino-1-(4-chloroben2yl)pyrrolidine dihydrobhioride 

[0117] 4-Chlorobenzyl chloride (4.15 g, 25.8 mmol) and 'PrgNEt (6.67 g, 51 .6 mmol) were added to a DMF (50 mL) 
solution of 3-[(tert-butoxycarbonyl)amino]pyrroiidine (4.81 g, 25.8 mmol). The reaction mixture was stirred at 70 °C for 

30 15 hours, and the solvent was removed under reduced pressure. The objective 3-[(tert-butoxycarbonyl)amino]' 
1-(4-chlorobenzyl)pyrrolidine (6.43 g, 80%) was obtained as an off-white solid by recrystallizatlon (acetonitrile, 50 
mL). •»H NMR (CDCI3, 300MH2) 5 1 .37 (s, 9 H), 1 .5-1 .7 (br, 1 H), 2.1 -2.4 (m, 2 H), 2.5-2.7 (m, 2 H), 2.83 (br, 1 H), 3.57 
(s, 2 H), 4.1-4.3 (br, 1 H), 4.9-5.1 (br, 1 H), 7.15-7.35 (br, 4 H); the purity was determined by RPLC/MS (98%). ESl/MS 
m/e 31 1 .0 (M++H, C16H24CIN2O2). 

35 [0118] To a methanol solution (80 mL) of the 3-[(tert-butoxycarbonyl)amlno]-1-(4-chlorobenzyl)pyrrotldine (6.38 g, 
20.5 mmol), was added 1 M HCI-EtgO (1 00 mL). The resulting mixture was stirred at 25 ^'C for 15 hours. The solvent 
was removed under reduced pressure to provide a solid, which was purified by recrystallizatlon (methanol/acetonitrile 
= 1:2, 130 mL) to thereby afford 3-amino-1-(4-chlorobenzyl)pyrro}idine dihydrochlorlde (4.939 g, 85%) as a white 
powder. NMR (dg-DMSO, 300MHz) 53.15 (br, 1 H), 3.3-3.75 (br-m, 4 H), 3.9 (br, 1 H), 4.05 (br, 1 H), 4.44 (br, 1 H), 

40 4.54 (br, 1 H), 7.5-7.7 (m, 4 H), 8.45 (br, 1 H), 8.60 (br, 1 H); the purity was detemiined by RPLC/MS (>99%). ESi/MS 
m/e 211 .0 (M++H, C11H16CIN2). 

[0119] Optically active (R)-3-amino-1-(4-chlorobenzyl)pyrrolidine dihydrochlorlde and {S)-3-amino-1-(4-chloroben- 
2yl)pyrrolidine dihydrochlorlde were synthesized by using the respective corresponding starting materials according 
to the above method. The products exhibited the same ""H NMR as that of the above racemate. 

45 

[Example 1] Synthesis of 3-(N-benzoylglycyl)amino-1-(4-chlorobenzyl)pyrrolidlne (Compd. No. 1) 

[0120] N-Benzoylglycine (9.3 mg, 0.055 mmol), 3-ethyl-1 -[3-(dimethylamino)propyl]carbodiimide hydrochloride (ED- 
Cl) (1.05 mg) and 1 -hydroxybenzotriazole hydrate (HOBt) (7.4 mg) were added to a chloroform (2.5 mL) solution of 
50 3-amlno-1 -(4-chlorobenzyl)pyrrolidlne dihydrochlorlde (14.2 mg, 0.050 mmol) and triethyiamlne (15.2 mg). The result- 
ing reaction mixture was stirred at 25 °C for 16 hours and then washed with a 2 M aqueous solution of NaOH (2mL x 
2) and brine. After filtration through a PTFE membrane filter, the solvent was removed under reduced pressure to 
provide 3-(N-benzoylglycyl)amino-1-(4-chlorobenzyl)pyrrolidine (Compd. No. 1) as an off-white oil (17.7 mg, 95%). 
The purity was determined by RPLC/MS (95%). ESI/MS mie 372.0 (M++H, C20H22CIN3O2). 

55 

[Examples 2 to 32] 

[01 21 ] The compou nds used in the present Invention were synthesized by using the respective corresponding starting 
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materials and reactants according to the method in Example 1. The data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 2. 

Table 2 



5 


Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




2 


2 


C2iH24CIN302 


386 


16.4 


85 




3 


3 


C19H21CIN4O2 


373 


18.7 


100 


10 


4 


4 


C21H21CIF3N3O2 


440 


57.2 


69 




5 


82 


C22H23CIF3N3O2 


454 


5.6 


11 




6 


85 


C21H24CIN3O2 


386 


22.6 


59 




7 


86 


C21H23CIN4O4 


431 


21.2 


98 


15 


8 


214 


C22H25CIN2O2 


385 


23.9 


62 




9 


215 


C23H27CIN2O3 


415 


17.4 


84 




10 


216 


C20H23CIN2O2S 


391 


21.6 


Q 


20 


11 


217 


C23H27CIN2O4 


431 


16.3 


66 




12 


218 


C23H27CIN2O2 


399 


12.8 


64 




13 


219 


C22H24CIFN2O3 


419 


18.1 


86 


25 


14 


220 


C22H25CIN2O2 


385 


16.4 


85 


15 


221 


C21H23CIN2O2 


371 


14.9 


80 




16 


222 




405 


13.3 


65 




17 


223 


C25H31CIN2O3 


443 


18.4* 


63 


30 


18 


224 


C20H23CIN2O3S 


407 


11.2 


28 




19 


225 


C^Hpii^CIN^Og 


400 


22,7 


Q 




20 


226 


C23H28CIN3O3 


430 


21.0 


98 


35 


21 


227 


C22H25CI2N3O2 


434 


21.9 


100 


22 


228 


C23H28CIN3O3 


430 


20.8 


97 




23 


229 


C25H32CIN3O2 


462 


25.4 


Q 




24 


230 


C26H31CIFN3O2 


472 


26.0 


Q 


40 


25 


231 


C24H28CIN3O3 


442 


30.3* 


Q 




26 


232 


C22H32CIN3O2 


406 


3.9 


19 




27 


233 


C23H28CIN3O2 


414 


8.5 


41 


45 


28 


234 


C22H27CIN4O2 


415 


7.3 


35 


29 


235 


C24H29CI2N3O2 


462 


9.0 


39 




30 


236 


C25H29CIN403S 


501 


17.4 


69 




31 


237 


C21H24CIN3O3 


402 


14.2 


71 


50 


32 


238 


C21H23CI2N3O3 


436 


23.4 


Q 




Notes: * indicates y\e\6 (mg) of trifluoroacetate". 
Q means "Quantitative". 



[Reference Example 2] Synthesis of (R)-3-f(N-tert -butoxvcarbonvl)glvcvl]amino-1-(4 chlorobenvDpyrrolidine 

[01 22] A mixture of (R)-3-amino-1 -(4-chlorobenzyl)pyrrolidine di hydrochloride (4.54 g, 1 6.0 mmol) with a 2 M solution 
(80 mL) of NaOH and ethyl acetate (80 mL) was stinted, and the organic layer was separated to extract the aqueous 
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layer with ethyl acetate (80 mLx2). The organic layers were combined, dried over anhydrous sodium sulfate, then 
filtered and concentrated to thereby afford free (R)-3-amino-1-(4-chlorobenzyl)pyrrolidine (3.35 g, 99%). 
[0123] To a dichloromethane (80 mL) solution of the (R)-3-amino-1-(4-chloroben2yl)pyrrolidine (3.35 g, 16 mmol), 
were added triethylamine (2.5 mL, 17.6 mmol), N-tert-butoxycarbonylglycine (2.79 g, 16,0 mmol), EDCI (3.07 g, 16.0 
mmol) and HOBt (1 2.1 6 g, 1 6 mmol). The resulting reaction mixture was stirred at 25 °C for 1 6 hours, and a 2 M solution 
(80 mL) of NaOH was then added thereto. The organic layer was separated, and the aqueous layer was extracted with 
dichloromethane (100 mL x 3). The organic layers were combined, washed with water (100 mLx2) and brine (100 
mL), dried over anhydrous sodium sulfate, filtered, concentrated and purified by column chromatography (SIO2, ethyl 
acetate) to thereby provide the objective (R)-3- [N-(tert-butoxycarbonyl)glycyl]amino-1-(4-chloroben2yl)pyrrolidine 
(5.40 g, 92%). 

[Reference Example 3] Synthesis of (R)-1-(4-chlorobenzyl)-3-(glycylamino)pyrrolidine 

[01 24] A 4 M HCI dioxane (38 mL) solution was added to a methanol (60 mL) solution of (R)-3-[N-(tert-butoxycarbonyl) 
glycyl]amino-1 -(4-chlorobenzyl)pyrrolidine (5.39 g, 14.7 mmof). The resulting solution was stirred at room temperature 
for 2 hours. The reaction mixture was concentrated, and a 2 M solution (80 mL) of NaOH was added. The mixture 
solution was extracted with dichloromethane (80mLx3), and the extracts were combined, dried over anhydrous sodium 
sulfate, concentrated and purified by column chromatography (SiOg, ethyl acetate/ethanol/trlethylamlne = 90:5:5) to 
afford (R)-3-(glycylamino)-1 -(4-chlorobenzyl)pyrrolidine (3.374 g, 86%) NMR (CDCI3, 270MH2) 6 1 ,77 (dd, J = 1 .3 
and 6.9 Hz, 1 H), 2,20-3.39 (m, 2 H), 2.53 (dd, J = 3.3 and 9.6 Hz, 1 H), 2,62 (dd, J = 6.6 and 9.6 Hz. 1 H), 2.78-2.87 
(m, 1 H), 3.31 (s, 2 H), 3,57(s, 2 H), 4.38-4.53 (br, 1 H), 7.18-7.32 (m, 4 H), 7.39(br, s, 1 H). 
[0125] Other 3-acylamino-1-(4-chlorobenzyl)pyrrolidines were synthesized by using the respective corresponding 
starting materials and reactants according to the methods of Reference Examples 2 and 3. 

(S)-1-(4-chlorobenzyl)-3-(glycylamino)pyrrolidlne: 3.45 g, 79% (two steps). 
(R)-3-(p-alanylamino)-1-(4-chlorobenzyl)pyrrolidine: 3.79 g, 85% (two steps). 
(S)-3-(p-alanylamino)-1-(4-chlorobenzyl)pyrrolidine: 3.72 g, 86% (two steps) 
(R)-3-[(S)-alanylamino]-1-(4-chlorobenzyl)pyrrolldine: 368 mg, 65% (two steps). 
(R)-3-[(R)-aIanylamino]-1-(4-chloroben2yl)pyrrolidine: 425 mg, 75% (two steps). 
(R)-3-[(2S)-2-amino-3-thienylpropanoyl]amino-1-(4-chlorobenzyl)pyrrolidine: 566 mg, 78% (two step). 
(R)-3-[(2R)-2-amino-3-thienylpropanoyl]amino-1-(4-chlorobenzyl)pyrrolidine: 5.85 mg, 81% (two steps). 
(R)-3-(2-amino-2-methylpropanoyl)amino-1-(4-chIorobenzyl)pyrrolidine: 404 mg, 66% (two steps). 
(R)-3-[(2S)-2-amino-4-(methylsulfonyl)butanoyl]amino-1-(4-chlorobenzyl)pyrrolidlne: 535 mg, 72% (two steps). 

[0126] Furthermore, (R)-3-(glycylamino)-1 -(4-methylbenzyl)pyrrolidine, (R)-1 -(4-bromobenzyl)-3-(glycylamlno)pyr- 
rolidine, (R)-1-(2,4-dimethylbenzyl)-3-(glycylamino)pyrrolidlne and (R)-1-(3,5-dimethylisoxazol-4-ylmethyl)-3-(gly- 
cylamino)pyn'olidjne were synthesized by using the respective corresponding starting materials and reactants accord- 
ing to the methods of Reference Examples 1 , 2 and 3. 

[01 27] (R)-3-(glycylamlno)-1 -(4-methylbenzyl)pyrrolldine : 4.65 g, yield 62% (yield from 3-[(tert-butoxycarbonyl)ami- 

no]pyrrolidine). 

[0128] (R)-1 -(4-bromobenzyl)-3-(glycylamlno)pyrrolidine: 2.55 g, yield 68% (yield from (R)-3-amino-1 -(4-bromoben- 
zyl)pyrrolidlne); ^H NMR (CDCI3 270MHz) 5 1 .37-1 .78 (m, 3 H), 2.23-2.39 (m, 2 H), 2.50-2.67 (m, 2 H), 2.80-2.89 (m, 
1 H), 3.32 (s, 2 H), 3.58 (s, 2 H), 4.39-4.55 (m, 1 H), 7.21 (d, J = 6.5 Hz, 2 H), 7.45 (d, J = 6.5 Hz, 2 H). 
[0129] (R)-1 -(2,4-dimethylbenzyl)-3-(glycylamino)pyrrolidlne: 1 .56 g, yield 58% (yield from 3-[(tert-butroxycarbonyl) 
amino]pyrrolidlne); ^H NMR (CDCI3, 270MHz) 5 1.55-1.78 (m. 3 H), 2.30 (s, 3 H), 2.23-2.31 (m, 2 H), 2.33 (s. 3 H), 
2.51-2,63 (m, 2 H), 2.78-2.87 (m, 1 H), 3.30 (s, 2 H), 3.56 (s, 2 H), 4.38-4.60 (m, 1 H), 6,95 (d, J = 7.6 Hz, 1 H), 6.97 
(s, 1 H), 7,13 (d, J = 7.6 Hz, 1 H), 7.43 (br-s, 1 H). 

[0130] (R)-1 -(3,5-dimethylisoxa2ol-4-ylmethyl)-3-(glycylamino)pyrrolidine: 3.14 g, yield 45% (yield from 3-[(tert- bu- 
toxycariDonyl)amino]pyn'olidine). 

[Example 33] Synthesis of (S)-3-[N-[3,5-bis(trifluoromethyl)benzoyl]glycyl]amino-1-(4-chloroben2yl)pyrrolidine 

(Gompd. No. 5). 

[0131] A chlorofomn solution (0.4 mL) of. 3,5-bis(trifluoromethyl)benzoyl chloride (0.060 mmol) was added to a chlo- 
roform (1.0 mL) solution of (S)-1-(4-chlorobenzyl)-3-(glycylamino)pyrrolidine (0.050 mmol) and triethylamine (0.070 
mmol). The resulting reaction mixture was stirred at room temperature for 2.5 hours, and an (aminomethyl)polystyrene 
resin (1 .04 mmoi/g, 50 mg, 50 mmol) was then added. The prepared mixture was stirred at room temperature for 12 
hours. The reaction mixture was filtered, and the resin was washed with dichloromethane (0.5 mL). The filtrate and 
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the washing were combined, and dichloromethane (4 nnL) was added. The resulting solution was washed with a 2 M 
aqueous solution (0.5 nnL) of NaOH and concentrated to thereby provide (S)-3-[N-[3,5-bis(trifluorom thyl)benzoyl]gly- 
cyl]amino-1-(4-chloroben2yl)pyrrolidlne (Compd. No. 5) (14.4 mg, 57%). The purity was detennined by RPLC/MS 
(97%). ESI/MS m/e 508.0 (M++H, C22H20CIF6N3O2). 

5 

[ExampI s 34 to 239] 

[0132] Theconnpounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 33. Data of ESI/MS, yields (mg) and yields (%) are col- 
10 lectively shown on Table 3. 

Table 3 





Example 


Compd. No. 


Molecular Formula 


ESI/MS jmfe 


Yield (mg) 


Yield (%) 


15 


34 


5 


C22H2oCIFgN302 


508.0 


14.4 


57 




35 


6 


CglHglCIFgNgOg 


440.0 


17.0 


77 




36 


7 


CgoHgiBrCINaOg 


450.0 


17.7 


79 


20 


37 


8 


C20H21CIFN3O2 


390.0 


12.7 


65 


38 


9 


^20^20^^3^302 


440.0 


39.0 


Q 




39 


10 


C21H24CIN3O3 


402.5 


23.5 


Q 




40 


11 


C22H26CIN3O4 


432.5 


22.4 


Q 


25 


41 


12 


C22H26CIN3O4 


432.5 


15.9 


74 




42 


13 


C21H21CIF3N3O2 


440.0 


13.1 


60 




43 


14 


C21H24CIN3O2 


386.0 


16.4 


85 


30 


44 


15 


C20H21CI2N3O2 


406.0 


15.7 


77 


45 


16 


C21H24CIN3O2 


402.0 


28.2 


Q 




46 


17 


O20'^20O'3N3O2 


442.0 


35.6 


Q 




47 


18 


C21H21CIN4O2 


397:5 


22.8 


Q 


35 


48 


19 


C21H22CIN3O4 


416.0 


16.3 


78 




49 


20 


C21H20CIF4N3O2 


458.0 


24.9 


Q 




50 


21 • 


C21H20CIF4N3O2 


458.0 


17.9 


78 


40 


51 


22 


C21H20CIF4N3O2 


458.0 


9.4 


41 


52 


23 


C21H20CIF4N3O2 


458.0 


15.4 


67 




53 


24 


C21H21CIF3N3O3 


456.0 


20.7 


91 




54 


25 


C21H20CIF4N3O2 


458.0 


18.5 


81 


45 


55 


26 


C20H21CIN4O4 


417.0 


21.9 


Q 




56 


27 


C20H21CIN4O4 


417.0 


16.8 


81 




57 


28 


C20H21CIN4O4 


417.0 


6.8 


33 


50 


58 


29 




508.0 


20.8 


82 


59 


30 


C21H21CIF3N3O2 


440.0 


15.2 


69 




60 


31 


C2oH2iBrCIN302 


450.0 


15.6 


69 




61 


32 


C20H21CIFN3O2 


390.0 


11.8 


61 


55 


62 


33 


^2o'~^20^'3N302 


440.0 


15.8 


72 




63 


34 


C21H24CIN3O3 


402.5 


33.8 


Q 
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Table 3 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




Oil 

64 


35 


C22H26CIN3O4 


432.5 


56.1 


U 


5 


65 


oc 
ob 






0/ .b 


r\ 
U 




66 


37 


C21H21CIF3N3O2 


440.0 


12.6 


57 




67 


38 


^ l_J ^IKi 

^21 ri24^''^3^2 


386.0 


12.3 


64 


10 


68 


39 


^20''21^'2'^3^2 


406.0 


15.9 


78 




69 


40 


C21H24CIN3O2 


402.0 


11.6 


58 




70 


41 


'^20"20^'3'^3^2 


A Afi A 

442.0 


17.8 


81 


15 


71 


42 


C21H21CIN4O2 


397.5 


22.4 


Q 


72 


43 


C21H22CIN3O4 


416.0 


30.1 


Q 




73 


44 


C21H20CIF4N3O2 


458.0 


13.4 


59 




74 


45 


C21H20CIF4N3O2 


458.0 


13.2 


58 


20 


75 


46 


C21H20CIF4N3O2 


458.0 


14.4 


63 




76 


47 


C21H21CIF3N3O3 


456.0 


16.4 


72 




77 


48 


#^ Li /^lir Kl ^\ 
C21H20CIF4N3O2 


458 


16.5 


72 


25 


78 


49 


C20H21CIN4O4 


417.0 


12.5 


60 


79 


50 


C21H20CIF4N3O2 


458.0 


26.3 


Q 




80 


51 


^20''21 DrUIN3U2 


450.0 


8.6 


38 




81 


52 


C20H21CIFN3O2 


390.5 


4.1 


21 


30 


82 


53 


II kl 
^20^21 ^'2'^3'^2 


406.0 


5.4 


27 




83 


54 


^20''20^*3'^3^2 


440.0 


8.8 


40 




84 


55 


C2oH2oBrCl4N302 


440.0 


7.7 


35 


35 


85 


56 


C21H24CIN3O2 


386.0 


4.8 


25 


86 


57 


C22H26CIN3O4 


429.5 


4.9 


23 




87 


58 




406.0 


4.1 


20 




88 


59 


C2oH2iBrCIN302 


452.0 


3.5 


16 


40 


89 


60 




448.5 


7.3 


33 




90 


61 


C21H21CIF3N3O2 


440.0 


7.1 


32 




91 


62 


i 1 Ilk 1 
C21H24CIN3O2 


386.0 


10.4 


54 


45 


92 


63 


C22H26CIN3O2 


400.5 


6.0 


30 


93 


64 


1 1 IK 1 
C21H21CIN4O2 


397.0 


7.0 


35 




94 


65 


C24H24CIN3O2 


422.0 


7.7 


36 




95 


66 


C24H24CIN3O2 


422.0 


6.3 


30 




96 


67 


^ LJ Kl 
C20H20CIF2N3O2 


408.0 


4.7 


23 




Q7 
»/ 


Oo 


^20"20^'*^2'^3^2 




/ .0 


00 




98 


69 


^20^20^'^2^3^2 


408.0 


7.3 


36 


55 


99 


70 


C20H20CIF2N3O2 


408.0 


9.1 


45 


100 


71 


C22H26CIN3O4 


429.0 


5.6 


26 




101 


72 


C21H21CIF3N3O2 


456.0 


6.2 


27 
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Table 3 (continued) 





Example 


Compd. No. 


Molocuiar Formuls 


ESI/MS m/e 


Yield (ma\ 


Yipid 

I iCIVJ \ fO) 




102 


73 


21 '21 3' '3 2 


456.5 


1 6.8 


74 


5 


103 


74 


22 '24 3 4 


430.0 


16.4 


7R 




104 


75 


^21 ''20^ "^4' ^3^2 




lfi 1 


7n 




105 


76 


21 '20 4 3 2 


458.0 


17 n 


74 

f H 


10 


106 


77 


20 '19 3'^3^2 


426.0 


1 fi p 


7fi 




107 


78 


^20' '19 3^3^2 


426.0 


1 fl n 


RR 




108 


79 


22 20 6 3 2 


508.0 


1 8.8 


74 


15 


109 


80 


22 20 "^6' ^3^2 


508.0 


1fi 4 


fif> 




110 


81 


^22''26^"^3^2 


*r\J\i.\J 


1 '5 Q 


/U 




111 


83 


20 '21 ^"^4 4 


417.0 


ifi n 

1 w.y 


77 




112 


84 


20* '21 ^"^4^4 


417 n 


91 R 
£ 1 .D 




20 


113 


87 


^23"22^" 6'^3^2 










114 


88 


22 '23 3 3 2 




1<) Q 


R1 




115 


89 


21 '231^' ^'INq\^p 




1 R 4 


DO 


25 


116 


90 


^21''23^"^'^3^2 




10 7 


00 


117 


91 


21 ' '22 3' '3^2 




1 7 


An 




118 


92 




41 fi n 

*+ 1 D.U 


QQ 4 


r\ 
vj 




119 


93 


^23''28^''^3^4 




9*; 9 


U 


30 


120 


94 


23 28^"^3^4 


AAfi 0 


1 fi (^ 






121 


95 


22 23^" 3'^3^2 


AU 0 


Ifi ^ 


79 




122 


96 


^22 26^ ' ' ^3^2 




1 R 7 


a4 


35 


123 


97 


^21 ''23^*2'^3^2 




119 


OO 


124 


98 


22 '26^"'3 2 


41fi '^ 


11 ft 
1 1 .0 


R7 
0/ 




125 


99 


^21 ''22^'3'^3^2 


Af^A n 


14 fi 


DO 




126 


100 


CooH/^^CIN^O^^ 


411 .0 




4fi 


40 


127 


101 


CooHoXINoO^ 


430.5 


1 9 


fi1 
0 1 




128 


102 


22 22 4 3 2 




1 1 


f^fi 




129 


103 


22 '22 4 3 2 


A79 0 


^fi f\ 
00. o 


W 


45 


130 


104 


CooHooCIF^Nr>0/, 

^^22 '22 4 o^*^? 


472.0 


99 ft 


Q7 




131 


105 


22 '22 4 3 2 




on 1 


00 




132 


106 


22 '23 3'^3 3 


470,0 


97 4 






133 


107 


CooHooCIF^NoOo 


472.0 


1R S 


7fi 


50 


134 


108 


21 '23 4 4 


4S1 0 


11 Q 


RR 




135 


109 


C21H23CIN4O4 


431.0 


23.9 


Q 




136 


110 


C21H23CIN4O4 


431.0 


24.4 


Q 


55 


137 


111 


C23H22CIF6N3O2 


522.0 


9.5 


36 




138 


112 


C22H23CIF3N3O2 


454.0 


3.9 


17 




139 


113 


C2iH23BrCIN302 


466.0 


7.5 


32 
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Table 3 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




140 


114 


C21H23CIFN3O2 


404.0 


6.1 


30 


5 


141 


115 


C21H22CI3N3O2 


456.0 


6.6 


29 




142 


116 


C22H26CIN3O3 


416.0 


4.8 


23 




143 


117 


C23H28CIN3O4 


446.0 


6.4 


29 


10 


144 


118 


C23H28CIN3O4 


446.0 


24.6 


Q 




145 


119 


C22H23CIF3N3O2 


454.0 


5.2 


23 




146 


120 


C22H26CIN3O2 


400.5 


4.4 


22 


15 


147 


121 


C21H23CI2N3O2 


420.0 


7.8 


37 


148 


122 


C22H26CIN3O2 


416.5 


14.1 


68 




149 


123 


C21H22CI3N3O2 


454.0 


5.4 


24 




150 


124 


C22H23CIN4O2 


411.0 


34.0 


Q 


20 


161 


125 


C22H24CIN3O4 


430.5 


32.0 


Q 




152 


126 


C22H22CIF4N3O2 


472.0 


4.6 


19 




153 


127 


C22H22CIF4N3O2 


472.0 


10.4 


44 


25 


154 


128 


C22H22CIF4N3O2 


472.0 


7.3 


31 


155 


129 


C22H22CIF4N302 


472.0 


13.5 


57 




156 


130 


C22H23CIF3N3O3 


470.0 


15.1 


64 




157 


131 


C22H22CiF4N302 


472.0 


8.6 


36 


30 


158 


132 


C21H23CIN4O4 


431.0 


4.4 


20 




159 


133 


C21H23CIN4O4 


431.0 


32.0 


Q 




160 


134 


C21H23CIN4O4 


431.0 


6.9 


32 


35 


161 


135 


C21 H23BrCIN302 


466.0 


7.8 


34 


162 


136 


C21H23CIFN3O2 


404.0 


13.7 


68 




163 


137 


C21 H23CI2N3O2 


420.5 


14.6 


69 




164 


138 




454.0 


17.7 


78 


40 


165 


139 


C2iH22BrCl4N302 


454.0 


17.2 


76 




166 


140 


C22H26CIN302 


400.0 


15.0 


75 




167 


141 


C23H28CIN304 


443.5 


13.9 


62 


45 


168 


142 


C21H23CI2N302 


420.0 


13.7 


65 


169 


143 


C2iH23BrCIN302 


464.0 


16.1 


69 




170 


144 


C27H28CIN3O2 


462.0 


17.6 


76 




171 


145 


C22H23CIF3N3O2 


454.0 


16.0 


71 


50 


172 


146 


C22H26CIN3O2 


400.0 


14.9 


75 




173 


147 


C23H28CIN3O2 


414,0 


16.2 


78 




174 


148 


C22H23CIN4O2 


411.0 


14.9 


73 


55 


175 


149 


C25H26CIN3O2 


436.0 


17.1 


78 




176 


150 


C25H26CIN3O2 


436.0 


13.1 


60 




177 


151 


C2iH22C!F2N302 


422.0 


14.8 


70 



227 
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TabI 3 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield fma) 


Yield 

I ICIU \ /Of 




178 


152 


«1 « £ o 2 


422.0 


15.3 


73 


5 


179 


153 


Cot HooCIFoNoOo 


422.0 


15.3 


73 




180 


154 


CoiHooCIF«NoOo 

fci '22 2 3 2 


422.0 


16.4 


7R 




181 


155 


to J 4 


443.0 


16.9 


76 


10 


182 


156 


d.^ '23 3 3^2 


470.5 


12.6 


S4 
OH 




183 


157 


CpoHooCIFqNoOo 

22 '23^" d"3^2 


470.0 


20.0 


00 




184 


158 


23 '26 3 4 


444.0 


17.4 


78 


15 


185 


159 


22 22 4 3 2 


472.0 


18.4 


7R 


186 


160 


(CJi '22 4 3 2 


472.0 


19.6 


RT) 




187 


161 


CoiHoiCIFoNoOo 

£,\ '2i 3 3 2 


440.0 


17.0 


77 




188 


162 


CoiHoiCIFoNoOo 


440.0 


17 1 


7R 

r 0 


20 


189 


163 


Z3 '22 o 3 2 


522.0 




flO 
ou 




190 


164 


23 '22 6 3 2 


522.0 


2.7 


10 




191 


165 


CooHoqCIN^sOo 

23 28 3 2 


414.0 


16.4 


7Q 


25 


192 


166 


22 23 3 3 2 


454.0 


0.0 


00 


193 


167 


C2iH23BrCIN302 


464.0 


11 R 
1 1 .0 






194 


168 


21 ' *23 '2'^3 2 


420.0 


11 ^ 


oo 




195 


169 


21' '22 3' ^3^2 


454.0 


1 n n 

1 u.u 




30 


196 


170 


22 '22 4 3 2 


472.0 


10 4 






197 


171 


CoiHonCUNoOo 

2i '23 2 3 2 


420.0 


R Q 


49 




198 


172 


C21H24CIN3O2 


386.0 


10.3 




35 


199 


173 


Zi '23 4 4 


431 .0 


R 


DO 


200 


174 


22 '23 3' ^3 2 


454.0 


10 4 


4R 
*fO 




201 


175 


C2iH23BrCIN302 


464.0 


19 4 


00 




202 


176 


21 23 2 3 2 


420.0 


12.7 


RO 


40 


203 


177 


2i "22 3 3 2 


454.0 


13.2 


^R 




204 


178 


22 "22 4 3 2 


472.0 


12.9 


oo 




205 


179 


21 '23 2 3 2 


420.0 


1 0.0 


DO 


45 


206 


180 


CoiHoaCINqOo 

ci '24 3 2 


386.0 








207 


181 


21 '23^" '4^4 


431.0 


1 0 


1 

1 




208 


182 


CO 3 3 2 


468.0 


15.1 


RR 




209 


183 


CooHoeBrCINoOo 

£i '25 3 2 


478.0 


18.0 


75 


50 


210 


184 


22 '25 2 3 2 


434.0 


1fi 


7R 




211 


185 


C22H24CI3N3O2 


468.0 


18.6 


79 




212 


186 


C23H24CIF4N3O2 


486.0 


16.5 


68 


55 


213 


187 


^22'^25^'2N302 


434.0 


14.4 


66 




214 


188 


C22H26CIN3O2 


400.0 


14.0 


70 




215 


189 


C22H25CIN4O4 


445.0 


16.8 


76 
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Table 3 (continued) 



5 



10 



15 



25 



35 



Cvamnla 
CAampic 




iviuic;LrUiai rormuid 


COI/IVIO live 


YlolH imn\ 

T IcIU ^lliyy 


T IcIU \ fOf 


^ 1 u 


1 90 




536.0 


1 7.7 


66 


917 


1Q1 






90 d 


7R 


91 0 


1Q9 




<?n9 n 


1 R Q 


R7 


91 Q 








1 ft 
1 0.0 


RA 
00 


99n 


1 QA 


P u nip M n ^ 




1 Q 4 


70 


Q91 




P l-l PI M n Q 
^25'^ 25^ '2 '^3^2^ 


Rn9 n 


1 Q 1 

1 ^7. 1 


7R 




1 Qfi 

1 v3U 


P l-l PIM O Q 
^25''26^"^3^2*^ 


n 

*+oo.u 


1 R n 

1 o.u 


RR 
00 






P l-l PIM P Q 
^25 ''25^"^ 4^4^ 


0 1 o.u 


1 O.*! 


79 


09^ 




P Ul Pir M P Q 
^26'^25^"^3'^3^2^ 


OOD.U 


1 Q Q 


R9 
O^ 






P Ul RrPIM P Q 
25 25 3 2 


c;^ft n 


1 9 Q 


A7 


99ft 


9nn 


P W PI M n Q 
^25'' 25^12 "^3^2^ 


(;n9 fi 

OU£.U 


lO.D 


R9 


997 


9ni 


P l-l PI M n Q 
*-'25'^24*-''3'^3^2^ 


(;Qft n 

OOD.U 


17 


RA 


99ft 


9ft9 


P l-C PIP M O Q 
^26"24^' '^4'^3^2^ 




IRA 


RR 


99Q 


9nQ 


P l-l PI M P Q 
^25"25^'2'^3^2^ 


(;n9 n 

OU£.U 




RA 


^oU 




P U PIM P C 

^25"26^"^3^2^ 


4DQ.U 


H Q 7 


RO 






P l-l PIM P Q 
O25 n 1 IN 


D 1 o.u 


1 Q Q 


RA 

o*f 




one 


^24''27^'' 3'^3^4^ 


o4b.u 


1 u.u 


Q7 






u Rr/^iM 0 Q 
23 27 3 4 


OOD.U 


17 1 


R1 






P l-l PI M P Q 
23 27 2 '^3^4^ 


*\i 0 n 
0 1 ^.u 


1 7 n 
i t .u 


RR 
00 


9QK 


9nQ 


P l-l PI M P Q 
^23"^ 26^ '3 '^3^4^ 


04D.U 


7 


97 


236 


210 


C24H26CIF4N3O4S 


564.0 


19.2 


68 


237 


211 


C23H27CI2N3O4S 


512.0 


7.9 


31 


238 


212 


C23H28CIN3O4S 


478.0 


13,7 


57 


239 


213 


C23H27CIN4O4S 


523.0 


5.5 


21 


Note: ( 


means "Quantitative". 
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[Example 240] Synthesis of (R)-3- [N-(3-fluoro-5-(trifluoromethyl)benzoyl]glycyl]amino-1 -(3,5-climethylisoxazol- 
4-ylmethyl)pyrrolidine (Compd. No. 1191) 



[0133] A dichloromethane solution (1 mL) of 3-fluoro-5-(trifluoromethyl)benzoyl chloride (0.058 mmol) was added to 
a solution of (R)-1-(3,5-dimethylisoxa2ol-4-ylmethyl)-3-(glycylamino)pyrrolidine (0.050 mmol) and a piperidinomethyl- 
polystyrene (58 mg) in chlorofomri (0.2 mL) and dichloromethane (0.75 ml). The reaction mixture was stinted at room 
temperature for 2 hours, and methanol (1 .0 mL) was then added. The resulting mixture was stirred at room temperature 
for 10 hours. The reaction mixture was loaded onto a VarianT"*^ SCX column and washed with methanol (16 mL). The 
obtained crude product was eluted with a solution of 2 M NH3 in methanol (6 mL) and concentrated to provide (R)- 
3-[N-[3-fluoro-5-(trifluoromethyl)ben2oyl]glycyl]amino-1-(3,5-dimethylisoxazol-4-ylmethyl)pyrrolidine (Compd. No. 
1191) (19.6 mg, 88%). The purity was detennined by RPLC/MS (100%). ESI/MS m/e 443.2 (M++H, C20H22F4N4O3). 

[Examples 241 to 265] 



[01 34] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 240. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 4. 



229 



EP1 179 341 A1 



Table 4 





Example 


Compd, No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


5 


241 


1192 


C20H22F4N4O3 


443.2 


19.2 


87 




242 


1193 




441.0 


17.5 


79 




243 


1194 


C21H22F6N4O3 


493.0 


20.4 


83 


10 


244 


1195 


CigHgaBrN^Og 


435.1 


16.8 


77 


245 


1196 


C19H23N5O5 


402.2 


16.2 


81 




246 


1197 


C20H22F4N4O3 


443.2 


17.6 


80 




247 


1198 


0i9'^2301N4O3 


391.0 


16.5 


84 


15 


248 


1199 


C20H26N4O3 


371.0 


16,1 


87 




249 


1200 


C19H22CI2N4O3 


425.0 


18.0 


85 




250 


1201 


^19'^22'^2'^403 


393.0 


16,6 


85 


20 


251 


1202 


C20H22F4N4O3 


443.2 


16.8 


76 


252 


1203 


C22H24F3N3O3 


436,2 


17.1 


79 




253 


1204 


C23H23F6N3O2 


488.2 


18.1 


74 




254 


1205 


C2iH24BrN302 


430.0 


17.5 


81 


25 


255 


1206 


C21H24N4O4 


397.0 


16.2 


82 




256 


1207 


C22H23F4N3O2 


438.2 


17.5 


80 




257 


1208 


C21H24CIN3O2 


386.0 


15.8 


82 


30 


258 


1209 


022*^27^302 


366.0 


15.7 


86 


259 


1210 


C21H23CI2N3O2 


420.0 


17.8 


85 




260 


1211 


O21H23F2N3O2 


388.0 


16.3 


84 




261 


1212 


C22H23F4N3O2 


438.2 


17.4 


80 


35 


262 


1213 


C24H24CIF6N3O2 


536.2 


24.0 


90 




263 


1214 


C23H24CIF4N3O3 


486.2 


22.2 


91 




264 


1215 


C22H24CI3N3O2 


467.9 


20.9 


89 


40 


265 


1216 


C22H24CIF2N3O2 


436.0 


19.3 


89 



[Example 266] Synthesis of (R)-1 -(4-chlorobenzvO-3-[[N-(4-dimethvlaminobenzoyl)glvcvl]amino1pvrrolidlne (Compd. 
No. 952) 

[0135] Trlethylamine (0.021 mL, 0.15 mmol), 4-(dimethylamino)benzoic acid (10 mg, 0,061 mmol), EDCI (10,2 mg, 
0.053 mmol) and HOBt (7.5 mg, 0.055 mmol) were added to a chloroform (2 mL) solution of (R)-1-(4-chlorobenzyl)- 
3-(glycylamino)pyrrolidine (13.8 mg, 0.052 mmol). The resulting reaction mixture was stirred at room temperature for 
15 hours. The solution was washed with a 2 M aqueous solution of NaOH (2 mLX2) and brine (2 mL), filtered through 
a PTFE membrane by using dichloromethane (3 mL), dried and concentrated to thereby afford (R)-1 -(4-chlorobenzyl)- 
3-[[N-(4-dlmethylaminobenzoyl)glycyl]amino]pyrrolldine (Compd. No. 952) (24.9 mg). The purity was determined by 
RPLC/MS (91%). ESI/MS m/e 415.0 (M++H. C22H27CIN4O2). 

[Examples 267 to 347] 

[0136] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 266. The obtained products, If necessary, were purified 
by solid-phase extraction (Varian^M SCX column) or chromatography (HPLC-Ciq) ^ provide th objective compounds. 
Data of ESI/MS, yields (mg) and yields (%) are collectively shown in Table 5. 
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Table 5 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


5 


267 


951 


C22H24CIN3O4 


430.0 


26.3 


Q 




268 


953 


C23H29CIN4O2 


429.0 


28.8 


Q 




269 


954 


C21H25CIN4O2 


401.0 


27.9 


Q 


10 


270 


955 


C22H27CIN4O2 


415.0 


26.8 


Q 


271 


956 


C21H24CIN3O3 


402.0 


10.3 


51 




272 


957 


C20H22CIN3O3 


388.0 


1.4 


7 




273 


958 


C21H24CIN3O3 


402.5 


1.2 


6 


IS 


274 


959 


C22H25CIN4O3 


429.6 


4.7 


22 




275 


960 


C23H27CIN4O3 


443.0 


10.9 


49 




276 


961 


C21H25CIN4O2 


401.0 


28.4 


Q 


20 


277 


962 


C22H27CIN4O2 


415.0 


24.9 


Q 


278 


963 


C21H24CIN3O3 


402.0 


4.4 


22 




279 


964 


C22H24CIN3O4 


430.0 


29.5 


Q 




280 


965 


C23H26CIN3O4 


444.0 


27.2 


Q 


25 


281 


966 


C22H24CIN3O3 


414.0 


27.0 


Q 




282 


967 


C23H26CIN3O3 


428.0 


27.0 


Q 




283 


968 


C22H23CIN4O2 


411.0 


21.4 


Q 


30 


284 


969. 


C23H25CIN4O2 


425.0 


27.6 


Q 


285 


970 


C22H27CIN4O2 


415.0 


28.6 


Q 




286 


971 


C23H29CIN4O2 


429.0 


27.9 


Q 




287 


972 


C20H23CIN4O2 


387.0 


26.2 


Q 


35 


288 


973 


C21H25CIN4O2 


401.0 


26.8 


Q 




289 


974 


C20H23CIN4O2 


387.0 


26.6 


Q 




290 


975 


C21H25CIN4O2 


401,0 


28.2 


Q 


40 


291 


976 


C22H23CIN4O2 


411.0 


29.2 


Q 


292 


977 


C23H25CIN4O2 


425.0 


29.5 


Q 




293 


978 


C20H21CIN6O2 


413.0 


2.2 


11 




294 


979 


C21H23CIN6O2 


427.0 


10.2 


48 


45 


295 


980 


C22H25CIN4O3 


429.0 


28.8 


Q 




296 


981 


C23H27CIN4O3 


443.0 


11.9 


54 




297 


982 


C22H27CIN4O2 


415.0 


27.4 


Q 


50 


298 


983 


C23H29CIN4O2 


429.5 


28.1 


Q 


299 


984 


C21H24CIN3O3 


402.0 


27.7 


Q 




300 


985 


C22H26CIN3O3 


416.0 


28.6 


Q 




301 


1149 


C21H28N4O4 


401 


15.5* 


38 


55 


302 


1150 


C21H28N4O3 


385 


10.9* 


28 




303 


1151 


^21 '^25^3f^4^3 


439 


17.3* 


39 
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Tables (continued) 



Example 


Compd. No. 


Molscular Formula 






ViaM /o/ \ 


304 


1152 


21' '24' '^5 3 


*t 1 0 




oU 


305 


1153 


21 '24 '^5 3 


430 


17 c;* 


A A 


306 


1154 


^22''27'^5^3 


H 1 1/ 


on ft* 


CA 

50 


307 


1155 


^19' '23' 3'M^4 




10. C5 


32 


308 


1156 


^21' '30'M^4 


*fUO 




43 


309 


1157 


^IS"^ 24' ^4^3*^2 




H 0 C* 


30 


310 


1158 


19 23 2 5^3 


440 


IRQ* 


o 0 
00 


311 


1159 


^22' '31' ^5^6 




ft* 
00.0 


oc 
00 


312 


1160 


20' ^26^' '^5^3 




on A 


45 


313 


1289 


^20''27'^5^4 




K 0* 


14 


314 


1290 


^21''29'^5^3 


Ann 

*fUU 


ft Q* 


17 


315 


1291 


^24'^28'm^2 




22.4 


68 


316 


1292 


22 27 4 2 


HO I 


00 0 
^0.0 


1 5 


317 


1293 


^22''23~4'^3^2 




20.9 


59 


318 


1294 


^22''23* 4'^3^2 


'fOO 


OA 0 


59 


319 


1295 


^23'^31'^3^3 




1 / .0 


54 


320 


1296 


^20'' 25' ^3*^2*^2 




HOD 
1 0.0 


58 


321 


1297 


^21 ^24 "^3 '^3*^3 


AO A 


1 0.1 


53 


322 


1388 


^2l''32iNgU3 


A^ 7 


■7 /I* 


24 


323 


1389 


^19''22'^6^4 




15.2 


48 . 


324 


1401 


^23"^ 25^ "^4^2 


AOf> 


Q 0* 

0.0 


16 


325 


1402 


^24''32'm^5 




0 0* 
0.0 


15 


326 


1403 








52 


327 


1404 


^20''24'M^2 


OOO 


H 7 A 

1 7.0 


60 


328 


1405 


21 '26 4 2 




1 /.O 


54 


329 


1407 


22 28 4^'^2 


A^^ 


1 Q H 

1 y. 1 


5/ 


330 


1410 


^19'^24'm^3 


00 / 


Q 7* 

y./ 


59 


331 


1769 


22' '26^'' 3'M^5 


(^1 Q 


11 .b 


20 


332 


1770 


^28''28'-''2' ^6^4 




10. 1 


21 


333 


1771 


^28'^37'^5^4 


*fO*f 


< 0 7* 


23 


334 


1772 


28' '39 5^4 


S10 
a 1 


C C* 


A 

9 


335 


1773 


^28'^37'^5^4 




ft 0* 


11 


336 


1774 


^28^34' ^6^6 




lO.D 


22 


337 


2039 


C19H24N4O2 


341 


5.2* 


14 


338 


2040 


C22H27N3O4 


398 


2.0* 


5 


339 


2041 


C23H29N3O3 


396 


6.2* 


15 


340 


2042 


C25H37N302 


. 413 


2.6* 


6 


341 


2043 


C24H3lN302 


394 


6.8* 


17 
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Table 6 (continued) 



5 



10 



Example 


Compd, No. 


Molecular Fomiuta 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


342 


2044 


C25H28N4O4 


449 


8.7* 


16 


343 


2045 


C26H29CIN6O4 


525 


11.4* 


19 


344 


2046 


C27H32Ng04 


505 


7.7* 


13 


346 


2047 




489 


10.0* 


18 


346 


2048 


C28H37N5O5 


624 


3.7* 


6 


347 


2049 


C28H37N5O4 


509 


5.3* 


9 


Note: ' 
Q mea 


indicated "yield (mg) of trifluoroacetate". 
ns "Quantitative". 
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[Example 348] Synthesis of (R)-1 -(4-chloroben2yl)-3-[[N-(2-amino-5-chlorobenzovl)glycyllaminolpyrrolidine (Compd. 
No. 1084) 

[0137] 2-Amino-5-chlorobenzoic acid (0.060 mL) and dilsopropylcarbodiimide (0.060 mol) were added to a chloro- 
20 fonii (2 mL) solution of (R)-1 -(4-chlorobenzyI)-3-(glycylamino)pyrrolidlne (0.050 mmol). The resulting reaction solution 
was stirred at room temperature for 15 hours. The mixture solution was loaded onto a Varian'''M SCX column and 
washed with methanol (15 mL). The obtained crude product was eluted with a solution of 2 M NH3 in methanol (5 mL) 
and concentrated to thereby afford (R)-1-(4-chlorobenzyl)-3-[N-[2-amlno-5-chlorobenzoyl]glycyl]amlno]pyrrolidine 
(Compd. No. 1084) (12.7 mg, 60%). The purity was detemiined by RPLC/MS (87%). ESI/MS m/e 421.0 (M++H, 
25 C20H22CI2N4O2). 

[Examples 349 to 361] 

[01 38] The compounds used In the present invention were synthesized by using the respective corresponding starting 
30 materials and reactants according to the method of Example 348. When the starting amine remained, a chlorofomn (1 
mL) solution of an isocyanatomethylated polystyrene (50 mg) was added and reacted at room temperature. The re- 
sulting reaction mixtures were filtered and concentrated to thereby afford the objective compounds. Data of ESI/MS, 
yields (mg) and yields (%) are collectively shown in Table 6. 



Table 6 



40 



45 



50 



55 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


.349 


1085 


C20H22CIN5O4 


432.0 


4.1 


19 


350 


1086 


C20H23CIN4O2 


387.0 


7.9 


41 


351 


1087 


C22H23CIN4O2 


411.0 


15.0 


73 


352 


1088 


C18H20CIN3O3 


362.0 


12.9 


71 


353 


1089 


C22H22CIFN4O2 


429.0 


16.0 


75 


354 


1090 


C22H26CIN3O3 


416.0 


15.8 


76 


355 


1091 


C21H24CI2N4O2 


435.0 


10.9 


50 


356 


1092 


C21H24CIN5O4 


446.0 


7.9 


35 


357 


1093 


C21H25CI4O2 


401.0 


9.5 


47 


358 


1094 


C23H25CIN4O2 


425.0 


15.8 


74 


359 


1095 


C19H22CIN3O3 


376.0 


13.5 


72 


360 


1096 


C23H24CIFN4O2 


443.0 


11.8 


53 


361 


1097 


C23H28CIN3O3 


430.0 


15.1 


70 
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[Example 362] Synthesis of (R)-1 -(4-chloroben2vl-3-rrN-(3-bromo-4-methylbenzovl)glycynamino1pyrrolidine (Compd. 



[0139] 3-Brmo-4-methylbenzoicacid (0.060 mL). dlisopropylcarbodiimide (0.060 mmol) and HOBt (0.060 mmol) were 
5 added to a solution of (R)-1 -(4-chlorobenzyl)-3-(glycylamino)pyn'olidine (0.050 mmol) In chloroform (1 .35 mL) and tert- 
butanol (0.15 mL). The resulting reaction mixture was stirred at room temperature for 15 hours. The mixture solution 
was loaded onto a Varlan^M SCX column and washed with methanol/chloroform =1:1 (12 mL) and methanol (12 mL). 
The crude product was eluted with a solution of 2 M NH3 in methanol (5 mL) and concentrated to thereby provide (R)- 
1-(4-chlorobenzyI)-3-[[N-(3-bromo-4-methylbenzoyl)glycyl]amlno]pyrrolldlne (Compd. No, 1098) (11.6 mg 50%) The 
10 purity was detemiined by RPLC/MS (94%). ESI/MS m/e 466.0 (M++H, CaiHaaBrCINaOg). 

[Examples 363 to 572] 



[01 40] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 362. The obtained products, if necessary, were purified 
by preparative TLC to afford the objective compounds. Data of ESI/MS, yields (mg) and yields (%) are collectively 
shown in Table 7. 

[0141] The following three compounds were obtained as by-products of the Compd. Nos. 1415, 1416 and 1417. 
[0142] Compd. No. 1419: 7.9 mg, yield 38%, ESI/MS m/e 419.0 (C20H23CIN4O2S). 
[0143] Compd. No. 1420: 7.1mg, yield 36%, ESI/IVIS m/e 399.2 (C23H26N4O2S). 
[0144] Compd. No. 1421 : 7.4 mg. yield 37%, ESI/MS m/e 404.2 (CigH25N503S). 



Table 7 



25 


Fxamole 


wUIII|JU. INU. 


ivioiecuiar rormuia 


tbi/MS m/e 


Yield (mg) 


Yield (%) 




363 


1 OQQ 


'u»2o n 20 ^ ' ^ " "^S^ 2 


470.0 


3.1 


13 




364 


iinn 




424.0 


3.1 


15 




365 


1101 


U21 02301 IN3U2 


512.0 


12.5 


49 


30 


366 


1102 


C21H03CIN4O4 


431.2 


7.7 


36 




367 


1103 


CaaHaeBrNgOa 


446.0 


13.8 


62 




368 


1104 


CaiHaaBrFNgOa 


450.0 


16.5 


74 


35 


369 


1105 


CaiHaaClFNgOa 


404.2 


14.7 


73 




370 


1106 


C22H26IN3O2 


492.0 


18:5 


75 




371 


1107 




411.2 


15.2 


74 




372 


1108 


C2oH25BrN403 


449.0 


12.8 


57 


40 


373 


1109 


Ci9H22BrFN403 


455.0 


16.2 


71 




374 


1110 


C19H22CIFN403 


409.2 


14.4 


70 




375 


1111 


C20H25IN4O3 


497.0 


17.9 


72 


45 


376 


1112 


C20H25N5O5 


416.2 


14.9 


72 




377 


1113 


CaaHarBrCINaOa 


494.0 


16.1 


65 




378 


1114 


C22H24BrCIFN302 


498.0 


20.2 


81 




379 


1115 


C22H24CI2FN302 


452.2 


18.6 


82 


50 


380 


1116 


C23H27CIIN302 


539.1 


21.9 


81 




381 


1117 


C23H27CIN404 


459.2 


18.7 


81 




382 


1171 


C2iH23BrCIN302 


466.0 


4.9 


21 


55 


383 


1172 


C22H23CIN403 


427.2 


16.1 


75 




384 


1173 


C23H25CIN403 


441.2 


22.8 


Q 




385 


1174 


C20H22CIFN4O2 


405.2 


21.4 


Q 
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Table 7 (continued) 





Example 


Compd. No. 


Molecular Formula 


f ^ I IK J 0 / _ 

ESI/MS m/e 


Yield (mg) 


Yield (%) 




386 


1175 


C22H26BrN302 


446.0 


15.8 


71 


5 


387 


1176 




407.2 


1 7.6 


87 




388 


1177 


C24H28N4O3 


421.2 


20.2 


96 




389 


1178 


C21H25FN4O2 


385.0 


16.2 


84 


10 


390 


1179 


C21H25N5O4 


412.2 


2.3 


11 




391 


1180 


^23^26^402 


391 .0 


21.6 


Q 




392 


1181 


C2oH25BrN403 


451 .0 


20.1 


89 


15 


393 


1182 


C21H25N5O4 


412.2 


13.3 


65 


394 


1183 


C22H27N5O4 


426,2 


20.9 


98 




395 


1184 


C19H24FN5O3 


390.0 


20.0 


Q 




396 


1185 


C19H24N6O5 


417.2 


18.2 


87 


20 


397 


1186 


C21H25N5O3 


396.2 


17.6 


89 




398 


1187 


C23H27BrCiN302 


494.0 


22.1 


90 




399 


1188 


C24H27CIN4O3 


455.2 


17.2 


76 


25 


400 


1189 


■ C25H29CIN4O3 


469.2 


21.1 


90 


401 


1190 


C22H26CIFN4O2 


433.2 


20.4 


94 




402 


1217 


^21 '^20^'2^3'^3O2 


474.0 


38.5 


81 




403 


1218 


C21H23CIFN3O2 


404.2 


35.6 


88 


30 


404 


1219 


C21H23CI2N3O2 


420.0 


3.7 


9 




405 


1220 


C20H22CIIN4O2 


513.0 


53.0 


Q 




406 


1221 


C20H21CIF2N4O2 


423.0 


38.7 


92 


35 


407 


1222 


C19H23CIN4O2 


375.2 


33.6 


90 


408 


1223 


CaeHjeCINaOgS 


496.0 


43.7 


88 




409 


1224 


C20H21CIN4O5 


433.0 


40.6 


94 




410 


1225 


C22H23CIF3N302 


454.2 


18.4 


41 


40 


411 


1226 


C22H26FN3O2 


384.0 


17.1 


45 




412 


1227 


C22H26CIN3O2 


400.2 


17,5 


44 




413 


1228 


C21H25IN4O2 


493.0 


23.3 


47 


45 


414 


1229 


C21 H24F2N4O2 


403.2 


18.4 


46 


415 


1230 


^2o'~'26'^4^2 


355.2 


15.7 


44 




416 


1231 




476.0 


20.9 


88 




417 


1232 


C2iH24N405 


413.0 


19.9 


96 


DU 


418 


1233 


C20H22CIF3N4O3 


459.0 


19.4 


85 




419 


4 00>l 

1234 


C20H25FN4O3 


389.0 


4^0 
17.8 


92 




420 


1235 


C20H25CIN4O3 


405.2 


18.7 


92 


55 


421 


1236 


C19H24IN503 


498.0 


23.9 


96 


422 


1237 


C19H23F2N503 


408.2 


19.0 


93 




423 


1238 


C18H25N503 


360.0 


16.3 


91 
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Table 7 (continued) 





Example 


Compd. No. 


Molecular Pnrmula 


COI/IVIO live 




TieiQ \/o} 




424 


1239 


^25 ''28 '^4^3"^ 


481 2 


91 4 


oy 


5 


425 


1240 


C4«H««N=0* 
^19''23'^5*-'6 


418 0 


1 Q Q 


yo 




426 


1241 






99 K 


on 

yu 




427 


1242 


23''27 ' '^3^2 




91 9 


yo 


10 


428 


1243 


^23''27^'2'^3^2 


•+HO.U 


91 « 


Oft 

yb 




429 


1244 


22 '26 4 2 


OH 1 .u 


9R i4 


yo 




430 


1245 


22''25^'' 2'M^2 


4R1 n 


9*1 Q 


y4 


15 


431 


1246 






1 y.*4- 


yb 


432 


1247 


^28 ''30^"^ 3^2^ 






y4 




433 


1248 


*^22''25^"^4^5 


*fr01 .u 


on 7 


90 




434 


1249 


^20''20^'2'^4^4 


HO 1 ,u 


7 A 


OQ 
00 


20 


435 


1250 


21 23 4 4 


9 


10.0 


70 




436 


1251 


^19''22^"^5^5 


f OD.U 


99 Q 


U 




437 


1252 


^23''28^"^3^2 


A 9 


1 7 Q 


ob 


25 


438 


1253 


H MO 
^24'^31'^3'^2 


QQ>1 9 


10.0 


80 


439 


1254 


^22'^30'm^3 


'^QQ 9 


1 /.O 


87 




440 


1255 


20''22 ' ^"^4^2 


4D/ .U 


OH 0 

ill .0 


91 




441 


1256 


n^^H^ RrM n 
21 ''25 ' '4^2 




Ort 7 


93 


30 


442 


1257 


C-«H^ RrM n 
^19''24°''^5^3 


*fOU.U 


^1 .0 


97 




443 


1258 




Am 9 


1 0.1 


yo 




444 


1259 


C^H* riN O 
^19'^24^"^5^3 




OA 1 


99 


35 


445 


1260 


^23''29'^3^3 


one 0 


1D.O 


85 




446 


1261 


23 '^30'^ "^3^3 




1 y.o 


92 




447 


1262 


^24''33*^3^3 


/H9 9 


1 / .4 


85 




448 


1263 


^22''32'M^4 


7 9 


i Q 7 
To./ 


on 

yu 


40 


449 


1264 


^25''26^''^3^3 


/if;9 9 


OQ ^ 


r\ 
U 




450 


1265 


^26''29'^3^3 




H Q H 


84 




451 


1266 


^24^28 'm^4 


9 


HOC 


88 


45 


452 


1267 


^23''22^" 3'M*^3 


i4Qf\ 9 


on a 


83 




453 


1268 


^21 ''23^'2'^3^3 


40D.U 


i 7 C 


80 




454 


1269 


^20*^21 "'^"^3^3 


HOO.U 


1 Q 9 


QO 




455 


1270 


^20^ ^21^'2'^3^3 


499 9 


1 7 


00 


SO 


456 


1271 


C/**^H^CI FN .O . 
20^20^' ' '^4^4 




1 / . 1 


"7n 

/y 




457 


1272 


C24H25F3N4O3 


475.2 


21.7 


91 




458 


1273 


C22H26CIN3O3 


416.2 


17.8 


86 


55 


459 


1274 


C2iH24BrN303 


448.0 


19.5 


87 




460 


1275 


C21H24CIN3O3 


402.2 


16.7 


83 




461 


1276 


C21H23FN4O4 


415.2 


18.1 


87 
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Table? (continued) 





txdmpiG 


Compd. No. 


Molscular Formula 


boi/Mo rrve 


YieiQ (mg} 


Yield (%) 






•i oil 






on Q 
^U.o 


oO 


5 




A 07Q. 




AOi 0 
4^1 


1 0.0 


QQ 
00 






■1 0*70 




ACA f\ 

4oi .0 


04 0 
.0 


94 






l^oU 


C19H23CIN4O4 


407.2 


4 n 4 

19.1 


Ail 

94 


10 


A 


1 ilO 1 


u CM r\ 
^19^^22 '^'^5^5 




19.1 


A4 
91 






^ OQO 

1 £:oi: 


C25'^26^''^3'^4^3 


coo 0 
523.2 


OC A 

25.0 


AO 

96 




A RD 
4D0 


H OQQ 
1 ^00 


^23"27^'2'^3^3 


A a A 0 


4 0 0 


CO 

00 


IS 


4by 




C22n25BrCIN303 


496.0 


0/1 4 

24.1 


A7 

97 


4/0 




^22"25^'2'^3^3 


450.2 


04 0 
21 .8 


97 




4/1 


1321 


Ul D^/^i ivi 
20''20 2 3 2 


486.0 


C 4 

5.1 


04 
21 




472 


1322 


^21 ''23^'2'^3^2 


420.0 


10.5 


50 


20 


473 


1323 


Ul ^1 IKI f\ 

^20''20^'2''^3^2 


532.0 


7.1 


27 




/I 7/1 

4/4 




C21H24CIN3O3 


402.2 


22.2 






475 


1325 


C27H26CIN3O3 


476.0 


22.2 


93 


25 


476 


1326 


^ Ul ^IIKI ^ 
C20H21CIIN3O3 


CA A /\ 

514.0 


26.9 


Q 


y4 -7-7 


1327 


^21 •'25^ "^4^2 


401 .2 


24.2 


Q 




478 


1328 


C2iH23BrCIN302 


466.0 


23.1 


99 




479 


1329 


C22H26CIN3O2 


400.2 


16.4 


82 


30 


>l OA 

480 


1330 


^21 ■'23^' ''^3^2 


512.2 


20.8 


81 




481 


1331 


^21''24'^3^3 


382.2 


19.6 


Q 




482 


1332 


^28'^29'^3^3 


456.2 


21.1 


93 


35 


483 


1333 


C21H24IN3O3 


494.0 


25.3 


Q 


il OA 

484 


1334 


^ Ul iwi r\ 
^22''28'^4^2 


381 .2 


19.0 


Q 




A OC 

485 


1335 


C-|9n22BrCIN403 


471 .0 


25.8 


Q 




A 00 

4oD 


1336 


Ul ^iM f\ 
^20"25^''^4O3 


405.2 


A 0 C 

18.5 


91 




A Q7 

4o/ 


loo/ 


C^9H22CIIN403 


c 4 *7 n 
Ol /.O 


00 4 
23.1 


89 




488 


1338 


C20H26N4O4 


387.2 


20.6 


Q 




4oy 


1339 


11 IVJ 

^26''28'^4^4 


461 .2 


00 "7 

23.7 


Q 


45 


4yu 


1o40 


Ul iM ^ 
C19H23IN4O4 


499.0 


28.2 


Q 


AdA 
491 


1341 


II 1 
^20''26'm^4 


386.0 


20.5 


Q 




AQO 


A OAO 

lo4^ 


^ Ul Or/^l M /^ 

^22''24°'^^ '2*^3^2 


514.0 




r\ 
vj 




A 00 
490 


lo4o 


ut ^1 M r\ 
C23H27CI2N3O2 


A AO n 

448.0 


04 A 

21 .4 


AC 

95 


50 


A CiA 

4y4 


4 nAA 

1344 


Ul /^i iKi r\ 
022**24^'2' ^^3^2 


560.0 


OT A 

27.0 


AC 

96 






1 0*tO 


^23'^ 28*-' "^3^3 


HOl/.£ 


^0.0 






496 


1346 


C22H25CIIN3O3 


542,0 


29.4 


Q 


55 


497 


1347 


Ci9H22CIN302S 


392.0 


16.9 


43 




498 


1348 


C20H25N3O2S 


372.2 


6.9 


19 




499 


1349 


C18H24N4O3S 


377.2 


8.1 


43 
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Table? (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield {mz^\ 


YiAlri i9L\ 

1 ICIU ^ /Of 


500 


1350 


HocCINoOoS 

£1 CD J C 


420.0 


13.0 


R9 


501 


1351 




509.2 


5.0 


in 


502 


1352 


£.0 £.1 4 3 


489.2 


3.6 


1 o 


503 


1353 


CoiHoftBrNcOA 


494.0 


2.8 


11 
1 1 


504 


1354 


Cp.HooBrCINHOo 


537.2 


5.2 


1 Q 


505 


1355 




412.0 






506 


1356 


^5 5 2 


392.0 


16.5 


R4 


507 


1357 


djy 24 6 3 


397,2 


19.9 




508 


1358 


to '^6 5 2 


440.2 


21 a 


QQ 


509 


1368 


Co4 HonCloFoN<aOn 

ZT '20 'Z' 3 3^2 


474.0 


1 O.Hr 


to 


610 


1369 


<;4 V4 0 0 4 


568.0 


94 1 


DO 


511 


1370 


CioHioBrCINoOoS 


458.0 


1 Q 4 


oO 


512 


1371 


ZB 'Zo 3 4 


512.2 




AR 


513 


1372 


26 '26 3^2 


448.0 


1Q 1 


DO 


514 


1373 


22 '23 3 3 2 




^f> 0 
1 0.^ 


fl 


515 


1374 


Z5' '27' 6" ^3^4 


548.2 




fi-i 
01 


516 


1375 


C^oHooBrNoOoS 

ly '22 3 2 


436.0 




/O 


517 


1376 


Z7 29 3 4 


492.0 


1 Q 4 
1 57. f 


7Q 


518 


1377 


27 29 3 2 


428.2 


1R 1 
1 0. 1 


RR 
DO 


519 


1378 


ConHooCIFoN>iO« 
cSj '^jj*"' 3' 4 3 


459.0 


17 


7^ 


520 


1379 


23 26' 6 ^4^5 


553.2 


91 n 


#0 


521 


1380 


Ci7H2iBrN403S 


443.0 


1 R 4 




522 


1381 


^25' '28' '4^5" 


497.0 


in J. 


7A- 


523 


1382 


^25' '28'M^3 


433.2 


17 <l 


oU 


524 


1383 


CO 24 2 3 3 2 


502.0 




Rft 


525 


1384 


ConHo-iBrCINoOoS 


486.0 


91 n 


R7 
0/ 


526 


1385 


Zo 30 '3 4 


540.2 


9*^ R 


Rn 
00 


527 


1386 


Zo' '30^" '3^2 


476.0 


90 n 


Ryl 


528 


1411 


ZZ 'Z4^'2'M^3 


463.0 


n A 


0 


529 


1412 


^Zo' '27^" '4^2 


443.0 


1 


D 


530 


1413 


dV 26 5 4 


448.0 


1 1 

1 . 1 


c 

o 


531 


1414 


24 'ZH Z 4 3 


491.0 


0.8 


Q 


532 


1415 


C21H22CIN5O2S 


444.0 


D.O 


Q1 


533 


1416 


C22H25N5O2S 


424.0 


4.8 


23 


534 


1417 


C20H24N6O3S 


429.2 


4,5 


21 


535 


1418 


C23H26CIN5O2S 


472.0 


10.4 


44 


536 


1423 


C27H26CIN3O3 


476.0 


23.9 


Q 


537 


1424 


C27H29N3O4S 


456.2 


28.0 


Q 
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Table? (continued) 





Exampie 


compa. ino. 


Molecular Fonnula 


col/Mo iTVe 


Yieiu (nig; 


Yieiu (yo) 




OOO 


l4^0 


ui M o 


401 






5 


COO 


H A Of? 












540 


lOOO 




400. U 


4 A tt 
14.D 


04 




CA4 

o4i 


4 COA 


C2in22CIF3N403 


A7i f\ 
4/1 .U 


47 A 
1 / .4 


/4 


10 


542 


1 5oo 


^19'*20"'^''^4^2 


A CO r\ 


1 o.b 


by 




543 


1 586 


^19"20^*2'^4^2 


4U/ .ii 




11 




b44 


A CQ~7 

1 oo/ 


^26 "^26^ "^3^3 


4b4.U 


1 0.4 


bo 


15 


C AC 

545 


loBo 


C2on23CIN402 


00/ .U 


1 4.0 


f I 


546 


1589 


O LJ C M 

^22 '^25'" 31^4^2 


435.2 


4 4 4 
11 .1 


51 




547 


1590 


^20^^25^3^403 


AC4 0 

451 .2 


16.3 


^A 

72 




548 


1591 


C2on23BrN402 


433.0 


4 C A 

15.4 


71 


20 


c Ar\ 

549 


1592 


^20"23^"^4O2 


387.0 


15.6 


81 




550 


1593 


^ LJ M 


444. <i 


4 A 0 


b/ 




551 


1594 


LI C K.I 

'-'20"24'"3'^5^3 


A Ar\ 

440.2 


1 6.2 


74 


25 


552 


1595 


' LJ ^ M ^ 
C20H24F3N5O4 


456.2 


4 C A 

15.4 


68 


553 


1596 


Ci8H22BrN503 


436.0 


15.6 


72 




554 


1597 


C^18H22CIN503 


391 .8 


14.4 


73 




555 


1598 


C25H28N4O4 


449.2 


15.9 


71 


30 


556 


1599 


LJ M 
C19H25N5O3 


372.2 


4 c 0 

15.8 


85 




557 


1606 


^2 1 "^2 1 CI F3N3O2S 


472.0 


17.0 


72 




558 


1607 


LJ ^IT~ KI 0 
C21H21CIF3N3O2S 


452.2 


15.3 


68 


35 


559 


1608 


^20'^23'"3'^4^3* 


457.2 


16.9 


70 


560 


1660 


0 LI kl 

^21 rl22Brp3N402 


501.0 


19.0 


76 




561 


1661 


C2iH22BrF3N403 


517.0 


16.2 


63 




562 


H ceo 

1662 


0 LI OrC Kl r\ 

C2on2iBrF2N402 


A an n 
469.0 


4 c 4 

15. 1 


esc 

bo 


40 


coo 

563 


iDDO 


^ LI Dv^lM r\ 

C20H 22 " "^4^2 


AC^ A 

467.0 


4 A tZ. 


b^ 




564 


1692 


^ LI Dr Kl 

^20"23°'2'^3^3 


514 


7.3 


28 




565 


1693 


^22^ 26 ^2^^402 


41 7 


1 6.2 


78 


45 


566 


1 694 


LI CTM 

C22n27rrsJ402 


399 


Z] .0 


(J 


567 


1695 


LI DvM 

C22''27Bl^N402 


459 


O/l c 

24.5 


Q 




568 


1696 


LI iKi 
^22'^27"^4^2 


507 


0^ A 

27 A 


U 




569 


1697 


C22H27CIN4O2 


415 


22.1 


Q 


50 


570 


1698 


^23'^ 27^3^403 


465 


24.3 


Q 




571 


1699 


C23H27F3N4O2 


449 


25.3 


Q 




572 


1700 


C22H25BrCIN302 


480 


17.8 


74 




Note: Q means "Quantitative". 



[0145] For example, Compd. No. 1583 exhibited the following NMR: NMR (400MHz, CD3OD) 5 1 .64-1 .72 (m, 1 
H), 2.20-2.30 (m, 1 H), 2.41 -2.51 (m, 2 H), 2.71 -2,78 (m, 2 H), 3,59 (dd, J = 15.4, 12.9 Hz, 2 H), 3.94 (s, 2 H), 4.35-4.41 
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(m. 1 H). 6.82 (d, J = 8.6 Hz. 1 H), 7.29 (s. 4 H), 7.40 (dd. J = 8.6. 1 .7 Hz, 1 H). 7.85 (d, J = 0.96 Hz. 1 H). 

[Reference Example 4] Synthesis of (S)-3-[N-r3-(trifluoromethvl)benzovl]glvcyl]aminopvrrolidine 

[0146] A suspension of (S)-1-(4-chIorobenzyl)-3-[N-[3-(trifluoromethyl)benzoyl]glycyl]amlnopyn'olidine (2.93 g. 6 66 
mmol) and Pd(OH) 2 In a 5% fomrilc acid/methanol (70 mL) was stirred at 60 «C for 3 hours. The palladium catalyst 
was removed by filtration through Celite to concentrate the filtrate. A 2 M solution of NaOH (1 00 mL) was added to the 
resulting residue, and the resulting mixture was extracted with ethyl acetate (1 00mLx3). The extracts were combined, 
washed with brine, dried over anhydrous sodium sulfate, filtered, concentrated and purified by column chromatography 
[SiOg, ethyl acetate/methanol/triethylamine = (85:1 0:5) to (60:30:5)] to thereby provide (S)-3-[N-3-(trifluoromethyl)ben- 
zoyl]glycyl]aminopyrrolidine (1 .70 g, 81%) as an oil. 1H NMR (CDCI3, 270MHz) 6 1 .76 (d, J = 7.3 Hz, 1 H) 2 07-2 25 
(m. 1H), 2.81-2.98 (m, 2 H), 3.02-3.11 (m, 2 H), 4.12 (s, 2 H). 4.41 (br. 1 H). 6.90 (br. 1 H). 7.45 (br, 1 H), 7.58 (dd J 
= 7.3 and 7.3 Hz, 1 H), 7.77 (d, J = 7.3 Hz. 1 H), 8.02 (d, J = 7.3 Hz. 1 H), 8.11 (s, 1 H); ESI/MS m/e 316.0 (M++H 
C14H16F3N3O2). 

[0147] Further, (R)-3-[N-[3-(trifluoromethyl)benzoyl]glycyl]aminopyrrolidine was synthesized by using the corre- 
sponding starting material and reactants according to the above method. 1.49 g, 68%. The product exhibited the 
same ^H NMR and ESI/MS as those of the (S)-lsomer. 

[0148] In addition, (R)-3-[N-[2-amino-5-(trifluoromethyl)benzoyl]glycyl]aminopyrrolidine was synthesized by using 
the corresponding starting material and reactants according to the above method. 316 mg. 93%- ESI/MS m/e 331 2 
(M++H, C14H17F3N4O2). 

[0149] Moreover, (R)-3-[N-[2-(tert-butoxycarbonylamino)-5-(trifluoromethoxyl)benzoyl]glycyl]amlnopyrrolidine was 
synthesized by using the corresponding starting material and reactants according to the above method Quantitative 
yield; ^H NMR (CDCI3. 400MHz) 5 1.51 (s, 9 H). 1.60-1.70 (m, 2 H), 2.10-2.25 (m, 1 H), 2.80-2.88 (m, 1 H) 2 89-2 98 
(m, 1 H). 3.04-3.18 (m, 2 H), 4.05 (d, J = 4.9 Hz. 2 H), 4.43 (br, 1 H), 6.15 (br, 1 H). 7.03 (br, 1 H), 7.32 (d. J = 9 3 Hz 
1 H). 7.38 (s, 1 H). 8.42 (d, J = 9.3 Hz, 1 H). 

[Example 573] Synthesis of ( R)-3-rrN-r2-(tert-butoxvcarbonylamino)-5-trlfluoromethvlbenzovl]glvcvnamlno]- 
1 -(4-chlorobenzvl)pvrrolldlne 

[0150] Triethylamlne (2.9 mL, 20.5 mmol). 2-(tert-butoxycart3onylamlno)-5-(trifluoromethyl)benzoic acid (6.27 g, 20.5 
mmol), EDCI (3.9 g, 20,5 mmol) and HOBt (2.8 g, 20.5 mmol) were added to a dichloromethane (100 mL) solution of 
(R)-1 -(4-chlorobenzyl)-3-(glycylamino)pyrrolidlne (5.0 g. 1 8.7 mmol). The resulting reaction mixture was stirred at room 
temperature overnight. A 2 M aqueous solution (80 mL) of NaOH was added to the reaction mixture, and the resulting 
mixture was extracted with dichloromethane. The obtained extract was dried over anhydrous Na2S04, filtered, con- 
centrated and purified by column chromatography [SIO2, hexane/ethyl acetate = (1:1) to (1:4)] to thereby afford (R)- 

3-[[N-(2-(tert-butoxycartDonylamino)-5-trifluoromethyIbenzoyl)glycyl]amino]-1-(4-chlorobenzyl)pyrrolidine (9.41 g, 
91 %) as a white amorphous solid. ESI/MS m/e 555.2 (M+-I-H, C26H30CIF3N4O4). 

^Jrence Example 5] Synthesis of (R)-3-frN-(2-(tert-butoxvcarbonvlamlno)-5-trifluoromethvibenzovl)glvcvl1amlno1 



[0151] A mixture of (R)-3-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]-1 -(4-chloroben- 
zyl)pyrrolldine (6.3 g, 11 .4 mmol) with Pd(OH) 2 (1 .68 g), formic acid (3.7 mL) and methanol (80 mL) was stirred at 50 
°C overnight. The mixture was cooled to room temperature, and the palladium catalyst was then removed by filtration 
through Celite. The resulting filtrate was concentrated and purified by column chromatography [Si02, ethyl acetate/ 
methanol = (5:1) to (4:1)] to thereby provide (R)-3-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl] 
amino]pyrrolidine (4.42 g, 90%) as a white solid. "^H NMR (CDCI3, 400MHz) 5 1 .48 (s. 9 H), 2.0-2.4 (m. 2 H) 3 42-3 71 
(m, 5 H), 4.00-4.22 (m. 2 H), 4.56 (br, 1 H), 7.48 (d, J = 9.0 Hz, 1 H), 793 (s. 1 H). 8.17 (br, 1 H), 8.33 (d, J = 9 0 Hz 
1 H), 8.45 (br, 1 H). v y v , , 

[Example 574] Synthesis of (S)-1 -benzvl-3-[N-[3-(trifluoromethvl)benzovl].qlvcvnaminopyrrolidine (Compd. No. 239) 

[0152] An acetonltrile (1.1 mL) solution of (S)-3-[N-[3-(trifluoromethyl)benzoyl]glycyl]aminopyrrolidine (0.06 mmol) 
and a (piperidinomethyl)polystyrene (2.6 to 2.8 mmol/g, 30 mg) were added to an acetonltrile (0.4 mL) solution of 
benzyl bromide (0.050 mmol). The resulting reaction mixture was stirred at 45 °C for 5 hours. The mixture solution was 
cooled to room temperature, and the resin was then removed by filtration to concentrate th filtrate. The resulting 
residue was dissolved in ac tonltrile (1 .0 mL), and phenyl isocyanate (0.008 mL, 0.05 mmol) was then added to the 
obtained solution. The mixture solution was stirred at room temperature for 1 hour, loaded onto a Varian™ SCX column 
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and washed with methanol (15 mL). The obtained crude product was eluted with a solution of 2 M NH3 In methanol (6 
mL) and concentrated to thereby provide (S)-1-ben2yl-3-[N-[3-(trifluoromethyl)benzoyl]glycyl]aminopyrrolidine 
(Compd. No, 239) (9.0 mg, 44%). The purity was determined by RPLC/MS (99%). ESI/MS m/e 406.0 (M++H, 
C21H22F3N3O2). 

5 

[Example 575] Synthesis of (R)-1-(4-butylbenzyl)-3-[[N-(3-trifluoromethylbenzoyl)glycyl]amtnolpvrrolidine(Compd. No. 
1648) 

[01 53] Acetic acid (0.060 mL) was added to a mixture of (R)-3-[N-[3-(trifluoromethyl)benzoyl]glycyl]aminopyrrolldlne 
10 (0.050 mL) with 4-butylben2aldehyde (0.18 mmol), NaBH3CN (0.23 mmol) and methanol (1.85 mL). The resulting 
reaction mixture was stirred at 60 ''C for 12 hours, cooled to room temperature, loaded onto a Varian^^ SCX column 
and washed with methanol (15 mL). The obtained crude product was eluted with a solution of 2 M NH3 in methanol (5 
mL) and concentrated to thereby afford (R)-1 -(4-butylbenzyl)-3-[[N-(3-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine 
(Compd. No. 1648) (20.6 mg, 89%). The purity was determined by RPLC/MS (91%). ESI/MS m/e 462,2 (M++H, 
C25H30F3N3O2). 

[Examples 576 to 738] 

[01 54] The compounds used in the present invention were synthesized by using the respective corresponding starting 
20 materials and reactants according to the method of Example 574 or 575. The obtained crude products, If necessary, 
were purified by preparative TLC or chromatography (HPLC-C^s) provide the objective compounds. Data of ESI/ 
MS, yields (mg) and yields (%) are collectively shown in Table 8. 



Table 8 



25 



30 



35 



40 



45 



50 



55 



Example 


Compd. No. 


Molecular Formula 


ESI/MS nn/e 


Yield (mg) 


Yield (%) 


576 


240 


^21^21 F4N3O2 


424.0 


10.2 


48 


577 


241 


C21H21CIF3N3O2 


440.0 


12.1 


55 


578 


242 


C21H20CI2F3N3O2 


474.0 


13.9 


59 


579 


243 


C21 H20CI2F3N3O2 


474.0 


13.8 


58 


580 


244 


C22H24F3N3O2 


420,0 


13.1 


62 


581 


245 




424.0 


11.9 


56 


582 


246 


C21H21CIF3N3O2 


440.0 


8.5 


39 


583 


247 


^21 '^20^'2^3'^3^2 


474.0 


10.5 


44 


584 


248 


C22H24CF3N3O3 


436.0 


11.0 


51 


585 


249 


C22H21 ^^FgN302 


474.0 


12.8 


54 


586 


250 


C22H24F3N302 


420.0 


11.0 


52 


587 


251 


C21H21F4N302 


424.0 


13.5 


64 


588 


252 


^22^24^3'^303 


436.0 


11.8 


54 


589 


253 


^22*^24^3^3^2 


420.0 


11.1 


53 


590 


254 


C21H20CIF3N4O4 


485.0 


2.4 


10 


591 


255 


C21H21F3N4O4 


451.0 


12.2 


54 


592 


256 


C21H21F3N4O4 


451.0 


11.4 


51 


593 


257 


C22H21F6N3O2 


474.0 


11.1 


47 


594 


258 


C24H26F3N3O4 


478.0 


15.3 


64 


595 


259 


C22H23CIF3N3O2 


420.0 


6.4 


31 


596 


260 


^21 H20CI2F3N3O2 


474.0 


12.1 


51 


597 


261 


C22H21CIF6N3O2 


474.0 


13.6 


57 



241 



EP1 179 341 A1 



Table 8 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield fma) 


Yield 

I iCIU ^ /Of 




598 


262 




484.0 


15.2 


63 


5 


599 


263 




484.0 


14.5 






600 


264 


27' '26 3 3 3 


498.0 


9.3 


0/ 




601 


265 


CoiHoiBrFoNoOo 

21 '2i^" 3 3^2 


484.0 


11 fi 


•+0 


10 


602 


266 


ZZ 22 3' '3^4 


450.0 


8 9 






603 


267 


^i£2' '24' 3' ^3^3 


436.0 


1 0.3 


A7 

Hi 




604 


268 


23 25 3 4 3 


463.0 


6.3 


P7 


15 


605 


269 


22 24 3 '3 4 


484.0 


8.0 


00 


606 


270 


23 '24 3' ^3 4 


464.0 


R Q 


00 




607 


271 


21 20' 5' ^3^2 


442.0 


R 1 
0. 1 


.£.0 




608 


272 


^21 ' '22 3' ^3^3 


422.0 


1 O.D 




20 


609 


273 


FoN>iOa 
£d 21 3 4 2 


431.0 








610 


274 


W22' "21 ' 3' ^4^2 


431.0 


7 7 


OD 




611 


275 


22 21 3 4 2 


431 .0 


1P 7 




25 


612 


276 


21 20 5 3 2 


442.0 


11 7 
II./ 


OO 


613 


277 


27 26 3 3 2 


482.0 








614 


278 


23 24 3 3 4 


464.0 


1 *^ n 


OD 




615 


279 


22 21' 6' ^3^3 






AO 


30 


616 


280 


22 21 6 3 3 


490.0 




AQ 




617 


281 


22 22 3 3 4 


450.0 


d Q 


99 




618 


282 


25 30 3 3 2 


462.0 


1 ^.u 




35 


619 


283 




425.0 


0. 1 


00 




620 


284 


Co-yHocCIF-aNoOo 


516.0 




i 0 




621 


285 


21' '22 3' ^3 2 


406.0 








622 


286 


^21* '21' 4' ^3^2 


424.0 




91 
^ 1 


40 


623 


287 


21 21 3 3 2 


440.0 


R A 
0.0 


9R 




624 


288 


21 20 2 3 3 2 


474.0 


8.1 


OS- 




625 


289 


won rioftwlof oN'^Cja 
^21 '2U 2 3 3 2 


474.0 


0. V 


0*+ 


45 


626 


290 


22' '24' 3' ^3^2 


420.0 


R 0 

U. V 


9Q 




627 


291 


C01 Ho4 Fii NoOo 

21 21' 4' '3^2 


424.0 




9Q 




628 


292 


CoiHoiCIFoNoOo 

21 '21 3 3 2 


440.0 


4.5 


90 




629 


293 


21 '20 2 3' ^3^2 


474.0 


5.1 


99 


50 


630 


294 


CooHoii C Fa NaOa 

22 24 3 3 3 


436.0 




1Q 




631 


295 


C22H21CIF6N3O2 


474.0 


6.0 


25 




632 


296 


^22Fl24F3N302 


420.0 


4.3 


21 


55 


633 


297 


021 H2i F4N3O2 


424.0 


8.2 


39 




634 


298 


C22H24F3N3O3 


436.0 


12.2 


56 




635 


299 


^22'^24F3N302 


420.0 


8.1 


39 
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Table 8 (continued) 





ExampI 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




636 


300 


C21H20CIF3N4O4 


485.0 


13.7 


57 


5 


637 


301 


C21H21F3N4O4 


451.0 


15.1 


67 




638 


302 


C21H21F3N4O4 


451.0 


16.6 


74 




639 


303 


C22H21 FeN302 


474.0 


12.6 


53 


10 


640 


304 


C24H26F3N3O4 


478.0 


14.5 


61 




641 


305 


C22H23CIF3N3O2 


420.0 


8.4 


37 




642 


306 


C21H20CI2F3N3O2 


474.0 


13.5 


57 


15 


643 


307 


C22H21CIF6N3O2 


474.0 


3.7 


16 


644 


308 


C2iH2iBrF3N302 


484.0 


7.2 


30 




645 


309 


C2iH2iBrF3N302 


484.0 


6.7 


28 




646 


310 


C27H26F3N3O3 


498.0 


4.2 


17 


20 


647 


311 


C2iH2iBrF3N302 


484.0 


6.3 


26 




648 


312 


C22H22F3N3O4 


450.0 


2.4 


11 




649 


313 


C22H24F3N3O3 


436.0 


1.9 


9 


25 


650 


314 


C23H25F3N4O3 


463.0 


5.0 


.22 


651 


316 


C22H24F3N3O4S 


484.0 


2.5 


10 




652 


316 


^23 '"'24^3^304 


464.0 


3,3 


14 




653 


317 


C21H20F5N3O2 


442.0 


4.5 


20 


30 


654 


318 


C2-1H22F3N3O3 


422.0 


7.9 


34 




655 


319 


^22^*^21 F3N4O2 


431.0 


6.5 


30 




656 


320 


C22H21 F3N4O2 


431.0 


14.2 


66 


35 


657 


321 


^22^21 F3N4O2 


431.0 


14.9 


69 


658 


322 


^21^20^5^302 


442.0 


13.6 


62 




659 


323 


C27H26F3N3O2 


482.0 


3.9 


16 




660 


324 


C23H24F3N3O4 


464.0 


15.2 


66 


40 


661 


325 


^22^21 F6N3O3 


490.0 


16.1 


66 




662 


326 


C22M21 FgN303 


490.0 


13.6 


56 




663 


327 


C22H22F3N3O4 


450.0 


5.4 


24 


45 


664 


328 


C25H30F3N3O2 


462.0 


10.9 


47 


665 


329 


C20H23F3N4O3 


425.0 


12.0 


57 




666 


986 


C27H25CIF3N3O2 


516.0 


1.5 


6 




667 


1118 


^28'^27F3N403 


525 


21.5 


62 


50 


668 


1119 


C22H24F3N3O2S 


452 


16.9 


57 




669 


1120 


C23H26F3N3O4 


466 


20.5 


67 




670 


1121 


C22H23F3N4O4 


465 


16.8 


55 


55 


671 


1122 


^28'^36F3N302 


504 


21.0 


63 




672 


1123 


C25H23BrF3N302 


534 


26.6 


76 




673 


1124 


C19H19F3N405 


441 


21.3 


73 
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Tables (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mq) 


Yield (%) 


5 


674 


1133 


fcw &W w 


467 


33.6 


84 




675 


1134 


C24H2aF3NqOc 

t.*T £m O O ^ 


496 


34.8 


82 




676 


1135 


C22H21F3N4O6 


495 


32.6 


77 




677 


1136 


C23H24F3N3O5 

SmT WWW 


480 


36.6 


89 


10 


678 


1137 


C22H2iBrF3N304 


529 


30.8 


69 




679 


1138 


C24Hpg FqNoOo 

£0 W w ^ 


446 


32.7 


86 




680 


1139 




420 


18.6 


51 


15 


681 


1140 


b 1 £\/ w 9 0 


496 


20.5 


49 


682 


1141 


CocHo4FoNq0o 

^9 0 «3 <£ 


456 


22.5 


58 




683 


1142 


^25'~'24^3^3^2 


456 


21.6 


55 




684 


1143 


CasHaAF-aNoOA 

wa 0^ 0 0 ^ 


618 


27.3 


53 


20 


685 


1144 


CoqHoftF^NoOA 
fcO <0 0 0 ^ 


466 


25.5 






686 


1145 


^23H25F3N406 


511 


38.0 


88 




687 


1146 


CO 000 


512 


38.3 


89 


25 


688 


1147 


C23H25F3N403 


463 


27.1 


62 


689 


1148 


CoyHofiF'sNoOo 


482 


22.4 


57 




690 


1161 


C22H24F3N3O4 


452 


13.5 


58 




691 


1162 


^pd-HooFoNqOo 

£*r £.0 000 


464 


16.7 


70 


30 


692 


1163 


C22H23F4N3O3 


454 


15.8 


68 




693 


1164 


CooHorFoNoOo 

^0 ^0 «3 0 0 


450 


15.7 


68 




694 


1165 


CgaHaAFaNoO^ 

£0 A'f 0 0 4 


464 


16.3 


68 


35 


695 


1166 


CooHoaBrFoNoOo 

£0 0 0 


513 


15.0 


57 




696 


1168 


C17HH7CIF3N5O2S 


448 


6.9* 


23 




697 


1169 


C^nHooFoNcOoS 

fcU ^£ v3 O 0 


470 


1.7* 


5 




698 


1170 


C22H22F3N5O2 


446 


2.3* 


8 


40 


699 


1286 


00 0 *r 0 


507 


25.3* 


51 




700 


1287 


C'QiHpoFoNcOft 

^ 1 0 3 D 


496 


4.0* 


8 




701 


1288 


^22^24 ^3'^3^4 


452 


3.6* 


13 


45 


702 


1298 


C23H25BrF3N304 


544 


28.4 


Q 




703 


1299 


CpAHogFaNqOc 

b.'T ^0 0 W ^ 


496 


1.4 


6 




704 


1300 


C23H26F3N3O4 


466 


' 7.3 


33 




705 


1301 


^aAHooFgNaOc 

£*r £0 0 0 3 


496 


12.6 


53 


50 


706 


1302 


Cp4HoQFqNo0o 
CO 


464 


24.5 


Q 




707 


1303 


C23H25BrF3N304 


544 


22.2 


Q 




708 


1304 


^29*^ 30^^3^304 


542 


28.6 


Q 


55 


709 


1305 


^26'^26'^3N303 


486 


35.4 


Q 




710 


1306 


^24*^28^3^3^4 


480 


8.1 


35 




711 


1307 


^23^*^26^3^305 


482 


27.9 


Q 
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Table 8 (continued) 



5 



10 



15 



35 



Example 


compo. NO. 


Molecular Fonnula 


cSi/ivio m/e 


Yield (mg) 


Yield (%) 




loUo 


u c Ki r\ 


44o 


5.9 


28 


"7^ r> 


1 309 


i—i c 1 M 


592 


24.0 


85 


714 


1310 


^ 11 cr Ki 
^22rl24'"3'^3^4 


452 


3.4 


16 


715 


1311 


f\ U C M ^ 

^22"22'"3'^3^4 


450 


3.4 


16 


716 


1312 


^ LA C IKI 


532 


18.1 


72 


71 7 


1313 


/-> 11 r-> _| — |k 1 

CgiHaiBrFaNgOg 


484 


17.4 


76 


71 8 


1314 




457 


16.8 


77 


719 


1315 


^20'^22^3'^3^3 


410 


13.6 


70 


720 


1316 


^22''20^''"6'^3^2 


508 


18.6 


77 


721 


1317 


C21H20CIF3N4O4 


485 


17.0 


74 


722 


1318 


C2iH2oCIF4N302 


458 


17.0 


78 


723 


1319 


C21H20CIF4N3O2 


458 


17.6 


81 


724 


1320 


C2iH2oBrF4N302 


502 


1 8.5 


77 


725 


1390 


^26*^ 32^3^^302 


476 


16.1 


51 


726 


1391 




434 


20.0 


76 


727 


1392 


022n230lt-3lN3U2 


454 


20.0 


67 


728 


1393 


^23 1^26^3^302 


434 


20.1 


70 


729 


1394 


C22H23F3N4O4 


465 


18.4 


60 


730 


1395 


O23H24F3N3O2 


432 


21.4 


75 


731 


1396 


O26 1^26^3^302 


470 


20.4 


66 


732 


1397 


O21 H2oBr2F3N302 


562 


14.5 • 


54 


733 


1398 


^22''22^ '2 ' 3'^3*-'2 


488 


10.8 


47 


734 


1399 


^22"22^'2'"3'^3^2 


488 


9.4 


40 


735 


1400 


C22H23CIF3N3O2 


454 


19.1 


88 


736 


1614 


C22H21 FgN3S 


506.0 


24.2 


96 


737 


2050 


C2oH22^3'^302S 


426 


6.0 


30 


738 


2051 


C21H23F3N4O2 


421 


6.5 


32 


Notes: * indicates "yield (mg) of trif luoroacetate". 
Q means "Quantitative". 



45 

[Examples 739 to 748] 

[01 55] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 575. The obtained products, if necessary, were purified 
50 with preparative TLC to afford the objective compounds. Data of ESI/MS, yields (mg) and yields (%) are collectively 
shown in Table 9. 



Table 9 



55 



Example 


Compd. No. 


Molecular Fomnula 


ESI/MS m/e 


Yield( mg) 


Yield (%) 


739 


1650 


^24^^28 ^s'^a ^2 


448.0 


20.4 


91 


740 


1706 


C23H25F3N4O3 


463.2 


3.7 


11 
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Table 9 (continued) 



5 



15 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield( mq) 


Yield (%) 


741 


1707 


C22H25F3N4O2S 


467.0 


10.3 


29 


742 


1708 


C23H27F3N4O2 


449.2 


11.4 


34 


743 


1709 


C24H29F3N4O2 


463.2 


15.2 


44 


744 


1775 


C22H25F3N4O4 


467.2 


9.2 


26.3 


745 


1776 


C22H25F3N4O4 


467.2 


8.9 


25.4 


746 


1787 


^24*^29 F3N4O2 


463.2 


5.6 


16.1 


747 


1802 


C23H27^3N404 


481.2 


11.7 


32.5 


748 


1803 


C22H25F3N4O3 


451.2 


9.6 


28.4 



[Example 749] Synthesis of (R)-3-rrN-2-amlno-5-trifluoromethoxvbenzovl)glvcvl1amlno1-1 -(3-hvdroxv- 
4-methoxvbenzvl)pyrrolldlne (Compd. No. 1896) 

20 [0156] Acetic acid (0.050 mL) was added to a mixture of (R)-3-[N-[2-(tert-butoxycarbonylamlno)-5-(trlfluoromethoxy- 
benzoyllglycyllamlnolpyn-olidlne (0.050 mmol) with 3-hydroxy-4-methoxyben2aldehyde (0.060 mmol), NaBH3CN (0.15 
mmol) and methanol (1 .3 mL). The resulting reaction mixture was stirred at 60 °C for 8 hours, cooled to room temper- 
ature, then loaded onto a VarianTw SCX column and washed with methanol (1 0 mL). The obtained crude product was 
eluted with a solution of 2 M NH3 in methanol (5 mL) and concentrated. A 1 ,4-dioxane solution of 4 M HCI was added 
to the prepared residue, and the solution was stirred at room temperature overnight, concentrated and then purified 
by preparative TLC to thereby provide (R)-3-[[N-(2-amino-5-trifluoromethoxybenzoyl)glycyi]amino]-1-(3-hydroxy- 
4-methoxybenzyl)pyrrolidine (Compd. No. 1896) (9.1 mg, 38%). The purity was determined by RPLC/MS (93%) ESI/ 
MS m/e 483 (M++H, C22H25F3N4O5). 
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50 



[Examples 750 to 757] 

[01 57] The compounds used in the present invention were synthesized by using the respectlvecorresponding starting 
materials and reactants according to the method of Example 749. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown In Table 1 0. 

Table 10 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


750 


1897 


C22H25F3N4O3S 


483 


22.7 


94.1 


751 


1898 


C23H27F3N4O3 


465 


12.2 


52.5 


752 


1899 


CJ24H29F3N403 


479 


14.4 


60.2 


753 


1900 


C22H25F3N4O5 


483 


2.6 


10.8 


754 


1901 


C24H29F3N4O3 


479 


14.5 


60.6 


755 


1902 


C23H25F3N4O4 


479 


12.0 


50.2 


756 


1915 


C23H27F3N4O5 


467.2 


2.5 


6.7 


757 


1916 


C22H25F3N4O4 


467.2 


3.1 


8.9 



[Example 758] Synthesis of ( R)-3-[[N-(2-amino-5-trlf luoromethyl)benzoyl]glycyllamino]-1 -(4-vlnylbenzyl)pyrrolidine 
(Compd. No. 1701) 



[01 58] A mixture of (R)-3-[[N-(2-amino-5-(trifluoromethyl)benzoyl)glycyl]amino]pyrrolidine (0.050 mmol) with 4-vinyl- 
benzyl chloride (9.9 mg, 0.065 mL), a piperidlnopolystyrene (60 mg), acetonitrile (1 .0 mL) and chlorofomi (0.30 mL) 
was stirred at 50 X for 12 hours. The resulting reaction mixture was cooled to room temperature, loaded onto a 
VarianTM SCX column and washed with methanol (15 mL). The obtained crude product was eluted with solution of 2 
M NH3 In a methanol (5 mL) and concentrated to thereby afford (R)-3-[[N-(2-amino-5-(trifiuoromethyl)benzoyl)glycyl] 
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amino]- 1 -(4-vlnylben2yl)pyrrolidine (Compd. No. 1 701 ) (1 9.6 mg, 88%). The purity was determined by RPLC/MS (92%). 
ESI/MS m/e 547.2 (M++H. C23H25CIF3N4O2). 

[Examples 759 to 762] 

5 

[01 59] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 758. The obtained products, if necessary, were purified 
with preparative TLC to provide the objective substances. Data of ESI/MS, yields (mg) and yields (%) are collectively 
shown in Table 11. 

10 

Table 11 



15 



Example 


Compd. No. 


Molecular Fomriula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


759 


1702 




451.2 


5.3 


24 


760 


1703 


C22H23F3N404 


465.2 


5.0 


22 


761 


1704 


C21H23F3N403 


437.2 


20.9 


96 


762 


1705 


^21 H21^^2F3^4^2 


489.2 


9.3 


38 



[Example 763] Synthesis of (R)-3-[[N-(2-amino-5-(trifluoromethoxy)benzoyl)glycyl]amino-1-(2,4-dlchlorobenzyl) 
pyrrolidine (Compd. No. 1905) 

[0160] A mixture of (R)-3-[[N-(2-amino-5-(trifluoromethoxy)benzoyl)glycyl]amino]pyrrolidine (0.050 mmol) with 
2,4-dlchloroben2yl chloride (0.066 mL), a piperidinomethylpolystyrene (60 mg), acetonitrile (0.8 mL) and chlorofomn 
(0.5 mL) was stirred at 60 "C for 12 hours. The resulting reaction mixture was cooled to room temperature, loaded 
onto a Varlan"^"^ SCX column and washed with a 50% chloroform/methanol (1 0 mL) and methanol (1 0 mL). The obtained 
crude product was eluted with a solution of 2 M NH3 in methanol (5 mL) and concentrated. A 1 ,4-dioxane (2 mL) solution 
of 4 M HCI was added to the resulting residue, and the obtained mixture was stirred at room temperature overnight, 
concentrated and then purified by preparative TLC to afford (R)-3-[[N-(2-amino-5-(trifluoromethoxy]benzoyl]glycyl]ami- 
no]-1-(2,4-dlchlorobenzyl)pyrrolidlne (Compd. No. 1905) (17.6 mg, 70%). The purity was determined by RPLC/MS 
(93%). ESI/MS m/e 505 (M++H, C21H21CI2F3N4O3). 

[Examples 764 to 770] 

[01 61] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 763. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 12. 



Table 12 



40 



45 



50 



Example 


Compd. No. 


Molecular Fonnula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


764 


1906 


C22H23F3N4O5 


481 


9.4 


39.1 


765 


1907 


C21H23F3N4O4 


453 


7.5 


33.2 


766 


1908 


C22H25F3N404 


467 


7.7 


33.0 


767 


2180 


C22H24CIF3N4O2 


469 


1.3 


26 


768 


2181 


^23^25^3^603 


491 


4.3 


52 


769 


2182 


C19H22F3N5O2S 


442 


7.0 


51 


770 


1909 


C23'^25F3'^403 


463 


8.7 


37.6 



[Example 771 ] Synthesis of (R)-3-[[N-(2-amino-5-trlfluoromethoxybenzovl)glvcvl]amlno]-1 -(2-amino-4-chlorobenzvl) 
pyrrolidine (Compd. No. 1921) 

55 

[0162] A mixture of (R)'3-[[N-(2-amino-5-trifluoromethoxybenzoyl)g1ycyl]amino]pyrrolidlne (0.050 mmol) with 4-chlo- 
ro-2-nitrobenzyl chloride (0.050 mmol), a piperidinomethylpolystyrene (60 ihg), acetonitrile (1.0 mL) and chloroform 
(0.7 mL) was stirred at 50 °C overnight. The resulting reaction mixture was cooled, loaded onto a Varian^M scX column 
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10 



IS 



and wash d with 50% chloroform/methanol (10 mL) and methanol (10 mL). The obtained crude product was eluted 
with a solution of 2 M NH3 in methanol (5 mL) and concentrated. Ethanol (3 mL) and 10% palladium carbon were 
added to the resulting residue, and the solution was stin-ed at room temperature under a hydrogen atmosphere for 1 .5 
hours. The obtained solution was filtered, concentrated and then purified by preparative TLC to th reby provide (R)- 
3-[[N-(2-amino-5-trlfluoromethoxyben2oyl)glycyl]amino]-1-(2-amino- 4-chlorobenzyl)pyrrolidine (Compd. No. 1921) 
(2.2 mg, 6%). The purity was detemnined by RPLC/MS (81%). ESI/MS m/e 486.2 (M++H, C21H23CIF3N5O3). 

[Example 772] Synthesis of (R)-3-rrN-(2-amlno-5-trifluoromethvlbenzoyl)glvcvl]amino1-1-(4-bromo-2-fluorobenzvl) 
pyrrolidine (Compd. No. 2120) ' 



[0163] A methanol (0.50 mL) solution of NaBH3CN (0.25 mmol) was added to a mixture of (R)-3-[[N-(2-tert-butoxy- 
carbonylamino)-5-trifluoromethylben2oyl)glycyl]amino]pyrrolidine (0.050 mmol) with 4-bromo-2-fluorobenzaldehyde 
(0.015 mmol), methanol (1.5 mL) and acetic acid (0.016 mL). The resulting reaction mixture was stln-ed at 50 ^'C 
overnight, cooled to room temperature, then loaded onto a Varian™ SCX column and washed with methanol (5 mLx 
2). The obtained product was eluted with a solution of 2 M NH3 in methanol (5 mL) and concentrated. The resulting 
residue was dissolved in methanol (0.25 mL), and a dioxane solution of 4 M HCI was added to the obtained solution. 
The resulting solution was stin-ed at room temperature for 5 hours and concentrated. The obtained residue was dis- 
solved in methanol, loaded onto a Varian^w scX column and washed with methanol (5 mLx 2). The resulting crude 
product was eluted with a solution of 2 M NH3 in methanol (5 mL) and concentrated. The obtained residue was dissolved 
20 in ethyl acetate (0.5 mL), loaded onto a Varian^w scx column, eluted with ethyl acetate/methanol = 5:1 (6 mL) and 
concentrated to thereby afford (R)-3-[[N- (2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1-(4-bromo-2-fluoroben2yl) 
pyrrolidine (Compd. No. 2120) (16.0 mg, 31%). The purity was detemnined by RPLC/MS (99%). ESI/MS m/e 517 0 
(M++H, C2iH2iBrF4N402). 



25 [Examples 773 to 793] 



[0164] The compounds used in the present invention were synthesized by using the respective starting materials 
and reactants according to the method of Example 772. Data of ESI/MS, yields (mg) and yields (%) are collectively 
shown in Table 13. 

30 

Table 13 



35 



40 



45 



SO 



55 



Example 


Compd. No. 


Molecular Formula 


EMI/MS me 


Yield (mg) 


Yield (%) 


773 


2083 


C22H24BrF3N404 


545,2 


2.9 


11 


774 


2084 


C23H27F3N4O5 


497.2 


5.1 


21 


775 


2085 


C22H25F3N4O4 


467.2 


3.1 


13 


776 


2086 


C21H22CIF3N4O3 


471.0 


4.6 


20 


777 


2087 


C23H28F3N5O2 


464.2 


5.6 


24 


778 


2088 


C25H32F3N5O2 


492.2 


5.9 


24 


779 


2089 


C21H21F5N4O2 


457.2 


4.5 


20 


780 


2090 




513.2 


8.0 


31 


781 


2118 


C21H23F3N4O4 


453.1 


2.7 


12 


782 


2119 


C21H23F3N4O4 


453.1 


4.3 


19 


783 


2121 


C22H25F3N4O4 


467.0 


1.2 


2 


784 


2122 


C21H21CIF4N4O2 


472.9 


13.1 


28 


785 


2123 


C22H22F3N50e 


510.1 


13.1 


51 


786 


2124 


C21H21CIF3N504 


500.1 


15.6 


62 


787 


2125 


C22H24F3N505 


496.0 


16.0 


65 


788 


2126 


C22H24F3N504 


480.1 


15.6 


65 


789 


2137 


C22H24CIF3N402 


469.2 


2.6 


11 
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Table 13 (continued) 



5 



Example 


compd. No. 


Molecular Formula 


cMi/ivio me 


Yield (mg) 


Yield (%) 


790 


2138 




515.3 


25.1 


98 


791 


2139 


C20H24CIF3N6O2 


473.2 


25.0 


98 


792 


2149 


C21H22F3N505 


482.3 


4.9 


34 


793 


2157 


C22H25F3N403 


451.2 


15.5 


70 



10 

[Example 794] Synthesis of (R)-3-[[N-(2-amlno-5-trifluoromethylben2oyl)glycyl]amlno]-1(2,4-dimethoxypyrimidin- 
5-ylmethyl)pyrrolidlne (Compd. No. 2175) 

[0165] (R)-3-[[N-(2-Amjno-5-trifluoromethyIben2oyl)glycyl]amlno]pyrrolidine (17.2 mg, 0.04 mmol) was dissolved in 
15 THF (1 mL), and 2,4-dimethoxy-5-pyrimidlnecarboxaldehyde (6.7 mg, 0.04 mmol) was added to the resulting solution. 
Sodium triacetoxyborohydrlde (12.7 mg, 0.06 mmol) and glacial acetic acid (2.4 mg, 0.04 mmol) were subsequently 
added to the mixture. The resulting mixture was stin'ed at 50 **C for 24 hours and then concentrated. The residue was 
dissolved in dichloromethane (1 mL) and washed with a 1 M aqueous solution (1 mL) of NaOH. The organic layer was 
collected and concentrated, and a dichloromethane solution of 25% trifluoroacetic acid (1 mL) was added. The resulting 
20 mixture was stirred at room temperature for 1 hour and then concentrated. The obtained residue was purified by HPLC 
to thereby provide (R)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1 -(2,4-dimethoxypyrimidin-5-yImethyl) 
pyrrolidine (Compd. No. 2175) (18.6 mg, 78%), The purity was detemiined by RPLC/MS (98%). ESI/MS m/e 483 
(M++H. C21H25F3N6O4). 

25 [Examples 795 to 803] 

[01 66] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according the method of Example 794. Data of ESI/MS, yields (mg) and yields (%) are collec- 
tively shown in Table 14. 



Table 14 



35 



40 



Example 


Compd, No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


795 


2165 




411 


2,0 


27 


796 


2166 


C 1 8^20^^3^5028 


428 


9.9 


66 


797 


2167 


^24'^25^3'^602 


487 


15.1 


73 


798 


2169 


C24H29F3N4O2 


463 


1.2 


24 


799 


2170 


C26H25CIF3N5O2 


520 


6.0 


40 


800 


2171 




425 


16.8 


88 


801 


2174 


C23H24BrF3N402S2 


591 


5.3 


53 


802 


2178 




518 


5.4 


62 


803 


2179 


C25H28F3N5O3 


502 


6.3 


60 



[Example 804] Synthesis of (R)-1 '(2-amino-4,5-methylenedloxybenzyl)-3-[rN-(2-amino-5-trifluoromethylbenzoyl) 
glycynaminolpyn-olidlne (Compd. No. 2127) 

50 [0167] A mixture of (R)-3-[[N-(2-amlno-5-trlfluoromethylbenzoyl)glycyl]amlno]-1 -(4,5Hnethylenedloxy-2-nitrobenzyl) 
pyrrolidine (30.5 mg) with 1 0% Pd carbon (6 mg) and methanol (3 mL) was stirred at room temperature under a hydrogen 
atmosphere for 10 hours. The palladium catalyst was filtered through Cellte, and the filtrate was concentrated and 
purified by solid-phase extraction (Bond E\uX'^*^ SI, 20% methanol/ethyl acetate) to thereby afford (R)-1'(2-amino- 
4,5-methylenedioxybenzyl)-3-[[N-2-amino-5-trifluoromethylbenzoyl]glycyl]amlno]pyrrolidine (Compd. No. 2127) (21.9 

55 mg, 76%). The purity was determined by RPLC/MS (95%). ESI/MS m/e 480.1 (M++H, C22H24F3N5O4). 
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[Examples 805 to 806] 

[01 68] The compou nds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 804. Data of ESI/MS. yields (mg) and yields (%) are 
collectively shown in Table 15. 



Table 15 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


805 


2128 




466.0 


8.6 


30 


806 


2129 


C22H26F3N5O2 


450.1 


13.1 


37 



[Example 807] Synthesis of (R)-1 -(3-amlno-4-chlorobenzyl)-3-f[N-(2^amlno-5-trifluoromethvlbenzovl)glvcvl]amino1 
pyrrolidine (Compd. No. 2132) 

[01 69] A mixture of (R)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1 -(4-chloro-3-nitrobenzyl)pyrroIldine 
(32.6 mg) with 10% palladium carbon (8 mg), ethyl acetate (2.7 mL) and methanol (0.3 mL) was stirred at room tem- 
perature under a hydrogen atmosphere for 15 hours. The palladium carbon was removed by filtration, and the filtrate 
was concentrated and purified by solid-phase extraction (Bond Elut^w si, 20% methanol/ethyl acetate) to thereby pro- 
vide (R)-1 -(3-amino-4-chlorobenzyl)-3-[[N-(2-amino-5-trlfluoromethylbenzoyl)glycyl]amino]pyrrolidine (Compd. No. 
2132) (10.5 mg, 34%). The purity was detemnlned by RPLC/MS (84%). ESI/MS m/e 470.2 (M++H, C21H23F3N5O2). 

[Example 808] Synthesis of (R)-1 '(2-amlno-4,5-methylenedioxybenzyl)-3-[[N-(2-(tert-butoxycarbonylamino)- 
5-trifluoromethvlbenzovl)glycyllaminolpyrrolldlne 

[0170] A methanol (1 .50 mL) solution of NaBHgCN (0.75 mmol) was added to a mixture of (R)-3-[IN-(2-(tert-butox- 

ycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amlno]pyrrolidine (0.150 mmol) with 4,5-methylenedioxy-2-nltroben- 

zaldehyde (0.45 mmol), methanol (4.5 mL) and acetic acid (0.048 mL). The resulting reaction mixture was stirred at 

50 °C overnight, cooled to room temperature, loaded onto a Variani"" SCX column and washed with methanol. The 

obtained crude product was eluted with a 2 M methanol solution of NH3 and concentrated to thereby afford (R)- 

3-[[N-(2-(tert-butoxycaitonylamino)-5-trifIuoromethylbenzoyl)glycyl]amino]-1-(4,5-methylenedioxy-2-nitrobenzyl)pyr- 
rolldlne. 

[0171] A mixture of the resulting (R)-3-[[N-(2-(tert-butoxycarbonylamlno)-5-trifluorpmethylbenzoyl)glycyl]amino]- 
1-(4,5-methylenedioxy-2-nltrobenzyl)pyrrolidine (0.150 mmol) with 10% Pd carbon (22 mg) and methanol (4.5 mL) was 
stirred at room temperature under a hydrogen atmosphere overnight. The palladium catalyst was removed by filtration, 
and the filtrate was concentrated to thereby afford (R)-1 -(2-amino-4,5-methylenedioxybenzyl)-3-[[N-(2-(tert-butoxycar- 
bonylamino)-5-trifluoromethylbenzoyl)glycyl]amlno]pyTolidlne (87.1 mg, quantitative). Any noticeable by-product was 
not detected in TLC. 

[0172] Further, (R)-1-(3-amlno-4-methoxybenzyl)-3-[[N-(2-(tert-butoxycarbonylamlno)-5-trlfluoromethylbenzoyl)gly- 
cyl]amino]pyrrolidine and (R)-1-(3-amino-4-methylbenzyl)-3-[[N-(2-(tert-butoxycarbonylamino)-5-tr}fluoromethylben- 
zoy!)glycyl]amino]pyrrolidine were synthesized by using the respective corresponding starting materials and reactants 
according to the method of Example 808. 

[0173] (R)-1-(3-amlno-4-methoxybenzyl)-3-[[N-(2-(tert-butoxycarbonylamlno)-5-trifluoromethyibenzoyl)glycyl]ami- 
no]pyrrolidine: 101 mg, quantitative. Any noticeable by-product was not detected in TLC. 

[0174] (R)-1-{3-amlno-4-methylbenzyl)-3-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino] 
pyrrolidine: 97.2 mg, quantitative. Any noticeable by-product was not detected in TLC. 

[Example 809] Synthesis of (R)-1 -(3-amino-4-chlorobenzyl)-3-f[N-(2-(tert-butoxvcarbonylamino)- 
5-trifluoromethylbenzoyl)glycyllamino]pyrrolidine 

[0175] A methanol (1 .50 mL) solution of NaBHgCN (0.75 mmol) was added to a mixture of (R)-3-[[N-(2-(tert-butox- 

ycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine (0.150 mmol) with 4-chloro-3-nitrobenzaldehyde 

(0.45 mmol), methanol (4.5 mL) and acetic acid (0.048 mL). The resulting reaction mixture was then stirred at 50 °C 

overnight, cooled to room temperature, loaded onto a Varlan^M scX column and washed with methanol. The obtained 

product was eluted with a 2 M methanol solution of NH3 and concentrated to thereby provide (R)-3-[[N-(2-(tert- butox- 

ycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]-1-(4-chloro-3-nitrobenzyl)pyrrolidine. 

[0176] A mixture of the resulting (R)-3-[[N-(2-tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]-l -(4- 
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chloro-3-njtrobenzyl)pyrrolicllne with 10% Pd carbon (22 mg), ethyl acetate (2.7 mL) and methanol (0.3 mL) was stirred 
at room temperature under a hydrogen atmosphere for 15 hours. The palladium catalyst was removed by filtration, 
and the filtrate was concentrated to afford (R)-1-(3 -amino-4-chloroben2yl)-3-[[N-(2-tert-butoxycarbonylamino)-5-trlf- 
luoromethylbenzoyl]glycyl]amino]pyrrolldine (89.7 mg, quantitative). Any noticeable by-product was not detected in 
5 TLC. 

[Example 81 0] Synthesis of (R)-1-(3-amino-4-hydroxybenzyl)>3'[[N-(2-amino-5-trifluoromethvlbenzovl)glycvl]amino] 
pyrrolidine (Compd. No. 2187) 

10 [0177] A 4 M HCi dioxane (2.0 mL) solution of (R)-1 -(3-amino-4-hydroxybenzyl)-3-[[N-(2-(tert-butoxycarbonylamino)- 
5-trifluoromethylbenzoyl)glycyl]amino]pyrrolldine (20 mg) synthesized according to the method of Example 808 was 
stirred at room temperature overnight. The solution was concentrated, and the residue was then dissolved in methanol, 
ioaded onto a Varian^"*^ SCX coiumn, washed with methanol, subsequently eluted with a 2 IVI methanol solution of NH3, 
concentrated and then purified by preparative TLC (Si02, ethyl acetate/methanol = 4: 1 ) to thereby provide (R)-1 -(3-aml- 

15 no-4-hydroxybenzyl)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine (Compd. No. 2187) (9.6 mg, 
59%). The purity was detennined by RPLC/MS (86%). ESI/MS m/e 452.3 (M++H, C21H24F3N5O3). 

[Example 811] Synthesis of (R)-3-[[N-(2-amino-5-trifluoromethylben2oyl)glycyl]amino]-1-[4-chloro-3-(dimethylamino) 
benzyllpyn^olidine (Compd. No. 2133) 

20 

[0178] NaBH3CN (38 mg) was added to a mixture of (R)-1-(3-amlno-4-chlorobenzyl)-3-[[N-(2-tert-butoxycarbo- 
nylamino)-5-trifluoromethylbenzoyl]glycyl]amlno]pyrrolidine (44.9 mg) with methanol (0.95 mL), acetic acid (0.05 mL) 
and a 37% aqueous solution of HCHO (0.1 5 mL). The resulting reaction mixture was stinted at 50 ''C overnight, cooled 
to room temperature and concentrated. A 2 M aqueous solution of NaOH and ethyl acetate were then added to the 

25 residue to separate the organic layer. The aqueous layer was extracted with ethyl acetate. The organic layers were 
combined, dried and concentrated. The residue was loaded onto a Varian"^^ SCX column and washed with methanol. 
The resulting product vyas eluted with a 2 M methanol solution of NH3 and concentrated. The residue was dissolved 
in a 50% concentrated'hydrochloric acid/dioxane and stirred at room temperature for 1 hour. The reaction solution was 
adjusted to pH 10 with a 5 M aqueous solution of NaOH and extracted with ethyl acetate (twice). The extracts were 

30 combined, dried over Na2S04, filtered, concentrated and purified by preparative TLC (Si02, 20% methanol/ethyl ace- 
tate) to thereby afford (R)-3-[[N-2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1-[4-chloro-3-(dimethylamino)benzyl] 
pyrrolidine (Compd. No. 2133) (10.9 mg, 28%). The purity was detennined by RPLC/MS (95%). ESI/MS m/e 498.3 
(M^+H, C23H27CIF3N5O2). 

35 [Examples 812 to 814] 

[0179] The compounds used in the present invention were synthesized by using the respective starting materials 
and reactants according to the method of Example 811. Data of ESI/MS, yields (mg) and yields (%) are collectively 
shown In Table 16. 

40 

Table 16 



45 



Example 


Comps. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


812 


2134 


C24H28F3N5O4 


508.4 


19.0 


50 


813 


2135 


*^24'~' 30^3^503 


494.4 


21.8 


50 


814 


2136 


C24H30F3N5O2 


478.4 


29.2 


69 



[Example 815] Synthesis of (R)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1-(3-methylamino- 
50 4-hydroxybenzyl)pyrrolidine (Compd. No. 2158) 

[0180] NaBH3CN (9.2 mg) was added to a mixture of (R)-1-(3-amino-4-hydroxybenzyl)-3-[[N-(2-(tert-butoxycarbo- 
nylamino)-5-trifluoromethylbenzoyl)glycyl]amino]pyrroljdine (27.3 mg, 0.049 mmol) with a 37% HCHO solution (4.0 
mg, 0.049 mmol), acetic acid (0.10 mL) and methanol (1.3 mL). The resulting reaction mixture was stirred at 60 °C 
5S overnight, cooled to room temperature, loaded onto a Varian™ SCX column and washed with methanol (5 mL x 2). 
The obtained crude product was eluted with a 2 M methanol solution of NH3 (8 mL) and concentrated. 
[0181] The resulting residue was dissolved in methanol (1 mL), and a 4 M dioxane solution of HCI (1.0 mL) was 
added to the solution. The resulting mixture was stirred at room temperature for 3 hours and concentrated. The residue 
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was dissolved in methanol (1 mL), loaded onto a VarianTw column, washed with methanol (5 mL x 2). eluted with a 2 
M methanol solution of NH3 (8 mL), concentrated and then purified by preparative TLC (SiOg) to thereby provide (R)- 
3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amlno]-1-(3-methylamlno-4-hydroxybenzyl)pyrrolldine (Compd. No. 
21 58) (4.3 mg, 1 9%). The purity was detemilned by RPLC/MS (71 %). ESI/MS m/e 480.3 (M++H. C22H26F3N5O3). 

[Example 81 6] Synthesis of (R)-1-(3-acetylamlno-4-methoxybenzyl)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glvcvl1 
aminolpyrrolidine (Compd. No. 2152) 

[0182] Acetic anhydride (1 mL) was added to a pyridine (1 mL) solution of (R)-1-(3-amino-4-hydroxybenzyl)- 
^0 3-[[N-(2-(tertbutoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine (50.5 mg). The resum 

mixture was stin-ed at room temperature ovemight, and methanol was added to the mixture. The obtained mixture was 
concentrated, and a 1 M NaOH solution was then added to the concentrate. The resulting mixture was extracted with 
ethyl acetate, and the organic layer was concentrated and purified by preparative TLC (SiOa) to thereby afford (R)- 

1-(3-acetylamlno-4-methoxybenzyl)-3-[[N-(2-(tert-butoxycarbonylamlno)-54rifluoromethyIbenzoyl)glycyl^^ 
IS lidine. 

[0183] The resulting (R)-1 -(3-acetylamino-4-methoxybenzyl)-3-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethyl- 
benzoyl)glycyl]amino]pyrrolidine was dissolved In a 50% dioxane solution of 6 M hydrochloric acid, and the obtained 
solution was stln-ed at room temperature for 2 hours, adjusted to pH 10 with a 5 M NaOH solution and extracted with 
ethyl acetate. The organic layer was concentrated and purified by preparative TLC (SiOg) to thereby provide (R)- 
20 1-(3-acetylamino-4-methoxybenzyl)-3-[[N-(2-amlno-5-trifiuoromethylbenzoyl)glycyl]amino]pyrrolidine (Compd. No. 
2152) (3.7 mg, 8%). The purity was detemriined by RPLC/MS (100%). ESI/MS m/e 508.3 (M++H, C24H28F3N5O4). 

[Examples 81 7 to 819] 

S5 [01 84] The compounds used in the present Invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 816. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown In Table 17. 



Table 17 



30 



35 



Example 


Compd. No. 


IVIolecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


817 


2150 


C23H25CIF3N5O3 


512.3 


3.8 


9 


818 


2151 


C24H26F3N5O5 


522.2 


3.1 


8 


819 


2153 


C24H28F3N5O3 


492.3 


4.3 


10 



[Example 820] Synthesis of (R)-3-[[N(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1 -(benz[d]oxazol-5-yl) 
pyrrolidine (Compd. No. 2189) 

40 [0185] Triethyl orthofomnate (0.20 mL, 3.3 equivalents) and pyridinium p-toluenesutfonate (1 .2 mg, 0.4 equivalent) 
were added to a THF (2 mL). solution of (R)-1-(3-amino-4-hydroxybenzyl)-3-[[N-(2-(tert-butoxycarbonylamino)-5-trif- 
luoromethylbenzoyl)glycyl]amlno]pyrrolidine (20 mg) synthesized according to the method of Example 808. The re- 
sulting reaction mixture was stirred at room temperature overnight under reflux. The reaction mixture was cooled to 
room temperature and then concentrated. The obtained residue was dissolved in ethyl acetate, loaded onto a Bond 

45 Elut^w Si column, eluted with ethyl acetate/methanol ^ 4:1 and concentrated. 

[0186] The resulting residue was dissolved in ethyl acetate (1 .5 mL), and a 4 M dioxane solution of HCI was added 
to the obtained solution. The resulting solution was stirred overnight, adjusted to pH 10 with a 5 M aqueous solution 
of NaOH and extracted with ethyl acetate. The obtained extract was concentrated and purified by preparative TLC 
(Si02, ethyl acetate/methanol = 4:1) to thereby provide (R)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]- 

50 1-(benz[d]oxazol-5-yl)pyrrolidine (Compd. No. 2189) (0.5 mg, 3%). The purity was determined by RPLC/MS (97%) 
ESI/MS m/e 462.3 (M++H, C22H22F3N5O3). 

[Example 821 ] Synthesis of (R)-3-rf N-(2-amino-5-trif luoromethylbenzovnglycyl]amlno]-1 -fbenzorc1thiadiazol-5-vn 
pyrrolidine (Compd. No. 2183) 

55 

[0187] Methanesulfonyl chloride (0.0042 mL) was added to a mixture of 5-(hydroxymethyl)benzo[c]thiadiazole (8.3 
mg, 0.050 mmol) with a (piperldinomethyl)polystyrene (86 mg) and chloroform (1 mL). Th r suiting mixture was stirred 
at room temperature for 1 .5 hours. Acetonitrile (1 ml) and (R)-3-[[N-(2-(tert-butoxycarbonylamlno)-5-trlfluoromethyl- 
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ben2y!)glycyl]amlno]pyrrolidlne (0.060 mmol) were added to the mixture. The resulting mixture was stirred at 50**C for 
3 hours. After cooling to room temperature, phenyl isocyanate (30 mg) was added, and the obtained mixture was stirred 
at room temperature for 1 hour, loaded onto a Varian^^ SCX column and washed with methanol (5 mL) and chloroform 
(5 mL). The resulting crude product was eluted with a 2 M methanol solution of NH3 (3 mL) and concentrated. 
5 [0188] The obtained substance was dissolved in dichloromethane (1 mL), and a dichloromethane solution (1 mL) of 
1 M chlorotrimethylsilane (1 M) and phenol (1 M) was added to the solution. The resulting solution was stirred at room 
temperature for 5 hours, loaded onto a Varian"^" SCX column and washed with methanol and dichloromethane. The 
obtained product was eluted with a 2 M methanol solution of NH3 and concentrated. 

[0189] The resulting crude product was purified by preparative TLC (Si02, ethyl acetate/methanol = 3:1) to thereby 
10 afford (R)-3-[[N-(2-amino-5-trifluoromethylben2oyl)glycyl]amino]-1 -[benzo[c]thiadiazol-5-yl]pyrrolidine (Compd. No. 
21 83) (11 .5 mg, 58%). The purity was detemnined by RPLC/MS (86%). ESI/IVIS m/e 479.2 (M++H, CgiHgiFaNgOgS). 

[Reference Example 6] Synthesis of 4-[[N-(1 -(9-fluorenylmethoxvcarfaonyl)pyrrolidin-3-yl)carbamoylmethvl] 
amimomethyl]3-methoxyphenyloxymethyl-polystyrene 

IS 

[0190] Acetic acid (0.3 mL), sodium triacetoxyborohydride (1.92 g) and a 4-formyl- 3-(methoxyphenyloxymethyl)- 
polystyrene (1 mmol/g, 200 g) were added to a DMF (65 mL) solution of (R)-1-(9-fluorenylmethoxycarbonyl)-3-gly- 
cylaminopyrrolidine hydrochloride (4.38 g, 10 mmol). The resulting mixture was shal<en for 2 hours and then filtered. 
The resin was washed with methanol, DMF, dichloromethane and methanol and dried to thereby provide the objective 
20 substance (2.73 g). 

[Examples 822 to 912] Solid-phase synthesis of 3-aminopyrrolidines 

[0191] Diisopropylethylamine (3.6 mL) was added to a mixture of the corresponding carboxylic acid (1 .6 mmol) with 
25 HBTU (1 .6 mmol) and DMF (6 mL), and the resulting mixture was shaken for 2 minutes. A 4-[[N-(1-(9-fluorenylmethox- 
ycarbonyl)pyrrolidin-3-yl)carbamoylmethyl]aminomethyl]-3-methoxyphenyloxymethyl-polystyrene (400 mg, 0.4 mmol) 
was added, and the obtained mixture was shaken for 1 hour and then filtered. The resin was washed with DMF and 
dichloromethane and dried. 

[0192] A mixture of the resulting resin with piperidine (3.2 mL) and DMF (12.8 mL) was shaken for 10 minutes and 

30 then filtered. The resin was washed with DMF and dichloromethane and dried. 

[0193] A mixture of NaBH(0Ac)3 (0.25 mmol) with acetic acid (0.025 mL) and DMF (1 mL) was added to the dried 
resin (0.05 mL). The corresponding aldehyde (2.5 mmol) was added, and the mixture was shaken for 2 hours, then 
filtered and washed with methanol, a 10% solution of diisopropylethylamine in DMF, DMF, dichloromethane and meth- 
anol. A mixture of the resin with water (0.050 mL) and trifluoroacetic acid (0.95 mL) was shaken for 1 hour and then 

S5 filtered. The resin was washed with dichloromethane and methanol. The filtrate and washings were combined and 
concentrated. The resulting cmde product was loaded onto a Varian^w sCX column and washed with methanol (15 
mL). The product was eluted with a 2 M methanol solution of NH3 (5 mL) and concentrated. 
[01 94] The obtained products, if necessary, were purified with preparative TLC or H PLC to thereby afford the objective 
compounds. Data of ESI/MS, yields (mg) and yields (%) are collectively shown in Table 18. 

40 



Table 18 



45 



50 



55 



Example 


Compd. No. 


Molecular Fonmula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


822 


1805 


C2iH2iBrF3N302S 


516 


13.3 


76 


823 


1806 


C22H24F3N3O3S 


468 


12.8 


81 


824 


1807 


C22H24F3N3O4S 


484 


13.7 


83 


825 


1808 


C22H24F3N3O4S 


484 


14.9 


91 


826 


1809 


^21 Fl22^3^3^3^ 


454 


12.9 


84 


827 


1810 




482 


12.9 


79 


828 


1811 


C24H26F3N3O2S 


478 


12.9 


79 


829 


1812 


C22H24F3N3O2S2 


484 


5.3 


32 


830 


1813 


C23H26F3N3O2S 


466 


12.8 


81 


831 


1814 


C23H24F3N3O3S 


480 


9.7 


59 
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Table 18 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 




ViolH ^0/ \ 
Tieiu \fo) 


5 


832 


1815 


Ly44 tine ■ 4 IN n vJn^ 

Zo Zo 3 3^2 


466 


12.7 


AH 

ou 




833 


1816 


CoaHooFoNoOoS 

Z4 Z8 3 3^2 


480 


14 4 
1 t.t 


00 




834 


1817 


25 30 3' '3^2 


494 


14 1 






835 


1818 


21 '22 2 3^3 








10 


836 


1819 


2.2 '25 2' '3^4 


434 


11 7 


7Q 




837 


1820 


^22' '25'^2'^3^5 


450 


11 A 
1 1 .0 


77 




838 


1821 


^22''25'^2'^3^5 




1 0.0 


Q7 


15 


839 


1822 


^21' '23' 2' ^3^4 


420 


11 Q 


00 


840 


1823 


^22*^23 ■^2'^3^5 


AAQ 
*t*tO 


11 .y 


/O 




841 


1824 


^24' '27'^2'^3'^3 




Q 1 






842 


1825 


^22 '25' 2 3^3^ 


tow 


1 1 .0 


7>l 


20 


843 


1826 


^23''27 '^2'^3^3 




1 U.O 






844 


1827 


^23'^25'^2'^3^4 


4dfi 


1 0 T 


o4 




845 


1828 


^23''27' 2'^3^3 




11 7 

11./ 




25 


846 


1829 


^24'' 29' 2*^3^3 


*+*+D 


1 /I 0 
1 4.0 


y4 


847 


1830 


^24' '29' 2'^3^3 




inn 
1 u.u 


bb 




848 


1831 


^22'^28°' '^3^3 




A 0 

4.0 


31 




849 


1832 


^23*^31 '^3^4 




A 


74 


30 


850 


1833 


^23 31 '^3^5 


A'\C\ 


1 0 1 


QO 
00 




851 


1834 


^23'^31'^3^5 




ion 


00 

d2i 




852 


1835 


^22'' 29 '^3 ^4 


■fUU 


/ .y 


CO 

58 


35 


853 


1836 


^23'^29'^3^5 




111 

1 1 .1 


-70 

76 




854 


1837 


^25''33'^3^3 


AOA 


1 Q Q 
10.0 


92 




855 


1838 


^23 '"31 '^3'^3'^ 




Q 7 
0./ 


60 




856 


1839 


^24' '33' ^3^3 


AAO 


1 1 Q 


Q1 
01 


40 


857 


1840 


v>24' '31 "^3^4 




1 9 Q 


oy 




858 


1841 


^24' '33'^3^3 


AA 


1 0 Q 


yi 




859 


1842 


^25''35'^3^3 




0./ 


bU 


45 


860 


1843 


^25''35'^3^3 


AOf\ 


100 


QA 

(54 




861 


1844 


26' ^37' '3^3 




1 1 Q 


7£S 




862 


1845 


31 '37 4 2 


R77 

0/ / 




on 




863 


1846 


23 28 3 3 2 


480 


100 


fii 


50 


864 


1847 


^25''31'^2'^3^3 


tow 




7Q 

/o 




865 


1848 


C27H29N3O4 


460 


6.1 


39 




866 


1849 


^29^31^302 


454 


15.1 


98 


55 


867 


1850 


*^28^^3lN302 


442 


12.7 


85 




868 


1851 


C28H31N3O2 


442 


14.3 


95 




869 


1852 


C28H29N3O3 


456 


3.4 


22 
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Table 18 (continued) 





CAciriipic? 


WUIII|JU. INU. 


iviuiccuiar rurmuia 


coi/ivio rn/e 


YIGIu vni9/ 


YIGIQ \./o) 




O / U 


1 o^o 


C H N n ^ 
^27 ''29 '^3^6^ 




itl A 


Q7 
0/ 


5 


ft71 

Of 1 


1ft(^4 


^29"3l'^3^4^ 


<>ift 

9 1 0 


1 0.0 


yu 




ft 79 


1 OOw 


C W M O Q 
^28"31 '^3*-'4^ 


OUD 


1 7 n 

1 / .U 


QQ 

yy 




O/ O 


1 OOD 


P» u M O Q 
^28 "31 '^3^4^ 


OUD 


Q A 
O.U 


1 / 


10 


ft 74 


1 oot 


C H M n Q 
^28 ''29 "^3^ 5^ 


Ron 


lU.U 


K7 
0/ 




Q7(; 
O/O 


1 ooo 


20 22^^ '^2'^ 4^2 


Oil 


y.o 


0"7 
0/ 




o / o 


1 ooy 


^2l"25°'^'^4^3 


'♦•D 1 


O.f 


^y 


15 


Q77 


1 OOU 


^21 "25° '^'^4^4 


>177 


y.o 


4U 


O/O 


i QR1 
1 DDI 


^21 '•2 5 '^'^'^4^4 


A77 


lO.O 


42 




fi70 


i QAO 


ui RrM Pi 
^20'^23°'^'^4^3 




7.0 


Oil 

34 




ooU 


4 QCO 

1 ODO 


^21 rl23DnN4U4 


4/0 


0.4 


14 


20 


Ob 1 


i tittA 
1 o04 


UI RrM 0 C 

^21 "25011^4^20 


>I77 

4/ / 


o.y 


lb 






i QA(^ 


^22^25°'^ l^4^3 


A 7Q 
4/0 


0 A* 
0.4 


d/ 




DOO 


1 OOD 


r» LI DrM 0 

^23"29°'^'^4^2 


4/£ 


7 n* 
/ .U 




25 


oo^ 


1 0O/ 


U DrM r\ 
^23"29°'^'^4^2 


4/ 0 


7 e* 
/ .D 


00 
32 


ooo 


1 ODO 


024^3 <jDrN4<J2 


4o/ 


9.1 


37 




OOD 


^ oca 

1 oby 


U20«"22°'^"^4^2 


557 


8.9* 


33 




QQ7 

oo/ 


1 Of U 


0 UI }M 0 
C21H25IN4O3 


ouy 




0/ 


30 


QQQ 

ooo 


1 OA 1 


/-* LJ IM 

C2iH25!N404 


04::0 


e 0* 
D.O 


^0 




oo^ 


1 QTO 


ut iM 
C21H25IN4O4 


0^0 


O.y 






oBu 


ID/O 


0 LJ IM 

^20'^23"^4^3 


49o 


7 7* 

7,7 


OH 

31 


35 


oi^l 


1 874 


UI IM ^ 
C21H23IN4O4 


coo 




00 

32 




1 Of o 


r* UI IM ^ 
^23"27"^4^2 


0 ly 


C 7* 

D./ 


^b 




QQQ 


1 o/b 


C21H25IN4O2 




4.0 


1 / 




QQA 


1 Of / 


uj IM r\ 
^22*^27' '^4^2 


cn7 
OU/ 


7 Q* 

/ .y 


00 


d/) 

*rw 


oaO 


H Q7Q 


n u IM 0 
^22"25"^403 


1 


Q A* 
0.4 


QO 
00 




QQft 

oyo 


1 o/y 


LJ IM 
C23H29IN4O2 


Oil 1 


0 O* 
O.il 






QQ7 

oy / 


H QQH 

1 ooU 


r* UI IM 
^23'^ 29 "^4^2 


O/ll 


Q i * 
0.1 


QO 


45 


QQQ 

oyo 


1 OOl 


r* UI IM 
C24H31IN4O2 


000 


Q ft* 
O.D 


OQ 
00 


QQQ 

oyy 


1 QQO 


0 UI RrM 

^20'^ 22° '^'^5^4 


4/0 


0.0 






yuu 


1 DOo 


P W M n 
^21"25'^5^5 


AOQ. 
4^0 


R 7* 
0./ 


^0 




9U 1 


1 oo*f 


P W M PJ 
^2l'^25'^5^6 


444 


Q 0* 




50 




i QQC 


UI M 0 
C21H25N5O6 


444 


O.U 






903 


1886 


^20'^23'^5^5 


414 


ft 7* 

0. / 






904 


1887 


^21^23^5^6 


442 


7.8* 


34 


55 


905 


1888 


C23H27N5O4 


438 


5.6* 


25 




906 


1889 


C21H25N5O4S 


444 


13.2* 


58 




907 


1890 


C22H27N5O4 


426 


11.3* 


51 
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Table 18 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


908 


1891 


C22H25N5O5 


440 


7.4* 


33 


909 


1892 


C22H27N5O4 


426 


5.5* 


25 


910 


1893 


C23H29N5O4 


440 


5.7* 


25 


911 


1894 


C23H29N5O4 


440 


9.4* 


41 


912 


1895 


C24H31N5O4 


455 


8.5* 


37 


Note: * 


indicates "yield (mg) of trifluoroacetate". 





[Reference Example 7] Synthesis of 2-carbamoyl-1-(4-chlorobenzvl)pyrrolidine 

[0195] Triethylamine (7.45 mL) and 4-chlorobenzyl chloride (3.88 g, 24.1 mmol) were added to an acetonitrile (35 
mL) solution of d1 -prolinamlde hydrochloride (2.5 g, 21 .8 mmol). The resulting reaction mixture was stirred at 70°C for 
4 hours and subsequently stirred at 25 °C for 16 hours. The resulting mixture was diluted with dichloromethane (20 
mL) and washed with water (30 mLx3). The organic layer was dried (over MgS04) and concentrated. The obtained 
crude product was purified by chromatography (SiOg, methanol-dlchloromethane) to thereby provide 2-carbamoyl- 

1- (4-chlorobenzyl)pyrrolidine (5.21 g, 81%). 

[Reference Example 8] Synthesis of 2-(amlnomethyO-1-(4-chlorobenzyl)pyrrolidine 

[01 96] 2-Carbamoyl-1 -(4-chlorobenzyl)pyrrolidine was dissolved in 1 M BH3-THF (9,4 mL), and the resulting solution 
was heated at 70 °C. A 1 M BH3-THF (0.5 equivalent) was further added twice after 16 hours and 25 hours. After 40 
hours, a 1 M hydrochloric acid was added, and the resulting mixture was refluxed for 3 hours. A 3 M hydrochloric acid 
(6 mL) was added, and the reaction product was stirred for another 3 hours with heating, then cooled to 25°C, alkalinized 
with a 6 M aqueous solution of NaOH and extracted with dichloromethane (4 x 15 mL). The obtained crude product 
was purified by chromatography (SIO2, PrOH/H20/NH40H = 8:1:1) to thereby afford 2-(aminomethyl)-1 -(4-chloroben- 
zyl)pyrrolidine (1 .21 g, 86%). 

[0197] Furthermore, optically active (S)- 2-(aminomethyl)-1-(4-chlorobenzyl)pyrrolidlne and (R)-2-(aminomethyl)- 
1 -(4-chlorobenzyl)pyrroIidine were synthesized by using the respective corresponding starting materials and reactants 
according to the above method. 

[0198] (S)-2-(aminomethyl)-1-(4-chlorobenzyl)pyrrolidine: ""H NMR (CDCI3, 400MHz) 6 1 .40-1 .80 (m. 5 H), 1 .80-1 .95 
(m, 1 H), 2.12-2.21 (m, 1 H), 2.48-2.65 (m, 1 H), 2.66-2.78 (m, 2 H), 2.85-2.95 (m, 1 H), 3.26 (d, J = 13.2 Hz, 1 H), 
3.93 (d, J = 13.2, 1 H), 7.20-7.40 (m, 4 H). 

[0199] (R)-2-(Aminomethyl)-1-(4-chlorobenzyl)pyrrolldine exhibited the same NMR as that of the (S)-isomer. 
[Example 913] Synthesis of 2-[[N(benzoylleucyl)aminomethyl1-1-(4-chlorobenzvl)pvn-olidlne (Compd. No. 344) 

[0200] EDCI (23 mg), HOBt (16.2 mg) and triethylamine (15.2 ^iL) were added to a chloroform (1 mL) solution of 

2- (amlnomethyl)-1 -(4-chlorobenzyl)pyrrolidine (22.5 mg, 0.1 0 mmol) and dl-benzoylleucine (0. 1 2 mL), and the resulting 
mixture was stirred at 25 °C for 16 hours. The reaction mixture was diluted with dichloromethane (0.5 mL). washed 
with a 2 M aqueous solution of NaOH (0.75 mLx2), filtered through a PTFE membrane, thereby dried and concentrated 
to provide 2-[(N-benzoylleucyl)aminomethyl]-1-(4-chIorobenzyl)pyrrolidine (Compd. No. 344) (74 mg, quantitative). 
The purity was detemnlned by RPLC/MS (85%). ESI/MS nrVe 442 (IVI^+H, C23H32CIN3O2). 

[Examples 914 to 933] 

[0201 ] The compou nds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 913. The obtained products, if necessary, were purified 
by chromatography (HPLC-Cig, acetonitrile/HgO/TFA), and the objective compounds were obtained as TFA salts. Data 
of ESI/MS, yields (mg) and yields (%) are collectively shown In Table 19. Compd. Nos. 339 and 340 exhibited the 
following ^H NMR, respectively. 
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Table 19 



5 



10 



15 



20 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


914 


330 


C21H24CIN3O2 


386 


75* 


Q 


915 • 


331 


C22H26CI3O2 


400 


44* 


70 


916 


332 


C24H30CIN3O5 


476 


57 


Q 


917 


333 


C20H23CIN4O2 


387 


40 


Q 


91 B 


334 


C22H26CIN3O2 


400 


68 


Q 


919 


336 


C21H23CIN4O4 


431 


73 


Q 


920 


336 


C22H23CIF3N3O2 


454 


75 


Q 


921 


337 


CaaHgeCiNgOg 


400 


68 


Q 


922 


338 


C22H26CIN3O2 


400 


70 


Q 


923 


341 


C22H26CIN3O2 


400 


80* 


Q 


924 


342 


C22H26CIN3O2 


400 


68 


Q 


925 


343 


C24H30CIN3O2 


428 


63 


Q 


926 


345 


C23H27CIN2O2 


399 


68* 


Q 


927 


346 


C23H26CIFN2O3 


433 


51 


Q 


928 


347 


C24H29CIN2O2 


413 


47 


Q 


929 


348 


C23H27CIN2O2 


399 


26 


Q 


930 


349 


C21H25CIN2O3S 


421 


42 


Q 


931 


350 




457 


12.4 


54 


932 


351 


C22H26CIN3O3 


416 


34 


81 


933 


352 


C22H25CI2N3O3 


450 


51 


Q 


Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 



[Example 934] Compd. No. 339 : 82%; NMR (CDCI3) 6 1.52-1.75 (m, 4 H), 1.84-1.95 (m, 1 H), 2.10-2.20 (m, 1 H), 
2.67-2.78 (m. 1 H), 2.80-2.90 (m, 1 H), 3.10-3.20 (m, 1 H), 3.25 (d, J = 13.1 Hz, 1 H), 3.50-3.60 (m, 1 H), 3.89 (d, J = 
13.1 Hz, 1 H), 4.28-4.20 (m, 2 H), 7.00-7.05 (m, 1 H), 7.12-7.29 (m,4H), 7.51 (t, J = 7.8 Hz, 1 H), 7.74 (d, J = 7.8 Hz, 
1 H), 7.99 (d, J = 7.8 Hz, 1 H), 8.10-8.27 (m, 2 H). 

[Example 935] Compd. No. 340 : 68%; ^H NMR (CDCI3) 5 1.55-1.73 {m, 4 H), 1.86-1.97 (m, 1 H), 2.12-2.21 (m, 1 H), 
2.67-2.76 (m, 1 H), 2.86-2.93 (m, 1 H), 3.14-3.21 (m, 1 H), 3.27 (d, J = 13.1 Hz, 1 H), 3.52-3.59 (m, 1 H), 3.89 (d, J = 
13.1 Hz, 1 H), 4.09-4.21 (m, 2 H), 7.00-7.07 (m, 1 H), 7.12-7.30 (m, 4 H), 7.50 (t, J = 7.8 Hz, 1 H), 7.73 (d, J = 7.8 Hz, 
1 H), 8.01 (d; J = 7.8 Hz, 1 H), 8.10-8.25 (m, 2 H), 

[Reference Example 9] Synthesis of 3-(aminomethyl)-1-(4-chlorobenzyl)pyrrolidine 

[0202] A 0.5 M dioxane solution of ammonia (60 mL, 30 mmol) was added to a mixture of 4-carboxy-1 -(4-chloroben- 

zyl)pyrrolidin-2-one (5.05 g, 20 mmol) with EDCI (2.85 g, 22 mmol), HOBt (2.97 g, 22 mmol) and dichloromethane (1 00 
mL). The resulting reaction mixture was stirred at room temperature for 15 hours and washed with 2 M HCI (three 
times) and a 2 M aqueous solution of NaOH (100 mLx4). The organic layer was dried over anhydrous magnesium 
sulfate, filtered and concentrated to thereby provide 4-carbamoyl-(4-chlorobenzyt)pyrrotldin-2-one (1 .49 g) as a color- 
less solid. 

[0203] A 1 .0 M THFsolution of BH3 (25 mL) was added to aTHF (15 mL) solution of 4-carbamoyl-1-(4-chlorobenzyl) 
pyrrolidin-2-one (1 .49 g). The resulting reaction mixture was stirred for 15 hours and cooled to room temperature. The 
solvent was then removed under reduced pressure. Water (30 mL) and concentrated hydrochloric acid (1 0 mL) were 
added, and the mixture was stirred at 1 00 °C for 2 hours and at room temperature for 1 hour. A 2 M aqueous solution 
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of NaOH (100 mL) was added, and the obtained mixture was extracted with ethyl acetate (50 mL x 3). The organic 
layers were combined, dried over K2CO3, filtered, concentrated and purified by column chromatography (SiOa, 15% 
methanol-5% triethylamlne/dichloromethane) to thereby afford 3-(aminomethyl)-1 -(4-chlorobenzyl)pyrrolldine (860 mg, 
1 9%) as a colorless oil. 

[Reference Example 101 Synthesis of 1-(4-chlorobenzyl)-3-[(glycylamino)methyl]pyrrolidine 

[0204] A mixture of 3-(aminomethyl)-1 -(4-chloroben2yl)pyrroildine (860 mg, 3.8 mmol) with triethylamine (5.7 mmol). 
N-tert-butoxycarbonylglycine (704 mg), EDCI (594 mg), HOBt (673 mg) and dichloromethane (20 mL) was stirred at 
room temperature for 15 hours, and dichloromethane (50 mL) was added to the mixture. The resulting solution was 
washed with a 2 M aqueous solution of NaOH (50 mLx 2), dried over anhydrous sodium sulfate, filtered and concen- 
trated to thereby provide 3-[[N-(tert-butoxycarbonyl)g!ycl]aminomethyl]-1-(4-chlorobenzyl)pyn'olidine (1.31 g, 90%). 
[0205] A 4 M dioxane solution of HCI (5 mL) was added to a methanol (1 0 mL) solution of 3-[[N-tert-butoxycarbonyl) 
glycyl]aminomethyl]-1-(4-chlorobenzyl)pyrrolidine (804 mg, 2.11 mmol). The resulting solution was stirred at room tem- 
perature for 3.5 hours and then concentrated, and a 1 M aqueous solution of NaOH (20 mL) was added. The resulting 
mixture was extracted with dichloromethane (20 mLx 3), and the extracts were combined, dried over sodium sulfate 
and concentrated to thereby afford 1 -{4-chlorobenzyl)-3-[(glycylamino)methyl]pyrrolldione (699 mg, 1 00%). The purity 
was determined by RPLC/MS (100%). ESI/MS m/e 282.2 (M++H. C^^HaoCINaO). 

[Example 936] Synthesis of 3-r[N-[3-trlf luoromethvlben2ovnglvcvl]aminomethvl]-1 -(4-chlorobenzyl)pvrrolidine (Compd. 
No. 1463) 

[0206] A dichloromethane (0.2 mL) solution of 3-(trlfluoromethyl)benzoyl chloride (0.058 mmol) was added to a mix- 
ture of a chloroform (0.2 mL) solution of 1 -(4-chlorobenzyl)-3-[(glycylamino)methyl]pyrrolidine (0.050 mmol) with a 
dichloromethane (1 mL) solution of a piperidinomethylpolystyrene (60 mg). The resulting reaction mixture was stin-ed 
at room temperature for 2.5 hours, and methanol (0.30 mL) was then added. The reaction nnixture was loaded onto a 
Varian™ SCX column and washed with methanol (15 mL). The obtained crude product was eluted with a methanol (5 
mL) solution of 2 M NH3 and concentrated to thereby provide 3-[[N-[3-trifluoromethylbenzoyl] glycyl]aminomethyl]- 
1 -(4-chlorobenzyl)pyrrolidine (Compd. No. 1 463) (22.4 mg, 99%). The purity was detennined by RPLC/MS (97%). ESI/ 
MS m/e 454.2 (M++H, C22H23CIF3N3O2). 

[Examples 937 to 944] 

[0207] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 936. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 20. 



Table 20 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


937 


1464 


C22H23CIF3N3O3 


470.0 


21.0 


89 


938 


1465 


C23H22CIF6N3O2 


522.0 


24.5 


94 


939 


1466 


CgiHgaBrClNgOg 


466.0 


20.8 


90 


940 


1467 


C21H23CI2N3O2 


420.0 


19.6 


93 


941 


1468 


C21H23CIN4O4 


431.2 


19.5 


91 


942 


1469 


C22H22CIF4N3O2 


472.0 


21.8 


92 


943 


1470 


C21H22CI3N3O2 


456.0 


22.1 


97 


944 


1471 


C21H22CIF2N3O2 


422.0 


20.9 


99 



[Example 945] Synthesis of 3-f[N-(2-amino-4.5-difluorobenzovl)glvcvl]aminomethvll-1-(4-chiorobenzyl)pvrrolidine 
(Compd. No. 1506) 

[0208] 2-Amino-4,5-difluorobenzoic acid (0.060 mmol), diisopropylcarbodiimide (0.060 mmol) and HOBt (0.060 
mmol) were added to a solution of 1-(4-chlorobenzyl)-3-[(glycylamino)methyl]pyrrolidine (0.050 mmol) in chloroform 
(1 .35 mL) and tert-butanol (0.05 mL). The resulting reaction mixture was stirred at room temperature for 1 9 hours, then 
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loaded onto a Varian™ SCX column and washed with methanol/chlorofoim =1:1 (10 mL) and methanol (1 0 mL). The 
obtained crude product was eluted with a 2 M methanol solution of NHS (5 mL) and concentrated to thereby afford 
3-[[N-(2-amino-4,5-dlfluorobenzoyl)glycyl]amlnomethyl]-1-(4-chlorobenzyl)pyrrolidine (Compd. No. 1506) (22.0 mg, 
quantitative). The purity was detemnined by RPLC/MS (92%). ESI/I^S m/e 437 (M++H, C21H23CIF2N4O2). 

5 

[Examples 946 to 952] 

[0209] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 945. Data of ESI/MS, yields (mg) and yields (%) are 
10 collectively shown in Table 21 . 



Table 21 



IS 



20 



25 



Example 


Compd. No. 


Molecular Fomnula 


ESI/MS nVe 


Yield (mg) 


Yield (%) 


946 


1506 


C21 24BrCIN402 


481 


20,6 


86 


947 


1507 


C21H24FCIN4O2 


419 


21.7 


Q 


948 


1509 


C27H28CIN3O2 


462 


26.5 


Q 


949 


1510 


C21H24CIIN4O2 


527 


22.0 


84 


950 


1511 


Ci9H2iBrCIN302S 


472 


23.7 


Q 


951 


1512 


C21H24CI2N4O2 


435 


22.3 


Q 


952 


1513 


C27H2eClN304S 


526 


24.6 


94 


Note: Q means "Quantitative". 



[Reference Example 11] Synthesis of 1-(4-chlorobenzyi)nipecotlc acid 

[0210] 4-Chlorobenzyl chloride (6.42 g, 39.9 mmol) and 'Pr2NEt (7.74 g, 40.0 mmol) were added to an acetonitrile 
(15 mL) solution of ethyl nipecotate (6.29 g, 40.0 mmol). The resulting reaction mixture was stirred at 70 ''C for 1.5 
hours, and the solvent was removed under reduced pressure. A saturated aqueous solution of NaHCOs (50 mL) was 
added to the residue, and the resulting mixture was extracted with ethyl acetate (100 mL). The organic layer was 
washed with a saturated aqueous solution of NaHCOa and dried over Na2S04. The solvent was removed under reduced 
pressure to thereby provide ethyl 1-(4-chloroben2yl)nlpecotate as a reddish yellow oil. (11 .0 g, 97.8%). The resulting 
oil was used without purification. The purity was detemriined by RPLC/IVIS (97%). ESI/MS m/e 382.2 (M++H, 
C15H21CINO2). 

[0211] An HgO (26 mL) solution of LIOH (1 .66 g) was added to a THF (60 mL) solution of ethyl 1 -(4-chIoroben2yl) 
nipecotate. The resulting reaction mixture was stirred at room temperature for 1 .5 hours. The solvent was removed 
under reduced pressure to provide an amorphous solid. The obtained crude product was purified by column chroma- 
tography (Si02, 50% methanol-dichloromethane) to afford 1-(4-chlorobenzyl)nipecotic acid (9.75 g, 98.2%) as an off- 
while amorphous solid. The purity was determined by RPLC/MS (>95%). ESI/MS m/e 254.0 (M++H, C^3Hi7CIN02). 

[Reference Example 12] Synthesis of 1-(4-chlorobenzyl-3-[(tert-butoxycarbonyl)amino]piperidine 

[0212] Triethylamine (3.38 g) and activated 3 A molecular sieve (30 g) were added to a *BuOH (500 mL) solution of 
1-(4-chloroben2yl)nipecotlc acid (7.06 g, 27.8 minol). Diphenylphosphoryl azide (8.58 g) was added, and the resulting 
reaction mixture was stirred under reflux for 18 hour and cooled. The solvent was removed under reduced pressure. 
The obtained residue was then dissolved in ethyl acetate (500 mL), and the organic layer was washed with a saturated, 
aqueous solution of NaHC03 (1 00 mL x2) and brine (50 mL), then dried (over Na2S04) and concentrated under reduced 
pressure. The obtained crude product was purified by chromatography (Si02, 25% ethyl acetate- hexane) to provide 
1-(4-chloroben2yl-3-[(tert-butoxycarbonyl)amino]piperidine (2.95 g, 32.6%) as a white crystalline solid. "^H NMR 
(CDCI3, 300MHz) 8 1 .4-1 .75 (br, 4 H), 2.2-2.7 (br, 4 H), 3.5 (br, 2 H), 3.8 (br, 4 H), 7.3 (br, 4 H). The purity was detemnined 
by RPLC/MS (>99%). ESt/MS m/e 269.2 (M++H- 56, C^yHggCINgOg). 

[Reference Example 13] Synthesis of 3-amino-1-(4-chloroben2yl)piperidine 

[0213] To a methanol (25 mL) solution of 1-(4-chlorobenzyl)-3-[(tert-butoxycarbonyl)amino]piperidine (2.55 g, 7.85 
mmol), was added 1M HCI-Et20 (50 mL). The resulting reaction mixture was stln-ed at 25 **C for 15 hours, and the 
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solvent was removed under reduced pressure to afford 3-amino 1-{4-chlorobenzyl)piperidine dihydrochloride as an 
amorphous solid (2.49 g, quantitative). The purity was detenmined by RPLC/MS (>95%). ESI/MS m/e 225.2 (M++H, 
C12H18CIN2). 

5 [Example 953] Synthesis of 1-(4-chloroben2yl)-3-[[N-(3-methylbenzoyl)glycyl]amino]piperidine (Compd. No. 355) 

[0214] N-(3-Methylben2oyl)glycine (10.6 mg, 0.055 mmol), EDCI (10.5 mg) and 1 -hydroxybenzotrlazole hydrate (7.4 
g) were added to a chlorofonn (2.5 mL) solution of 1-(4-chlorobenzyl)-3-ammopiperidine dihydrochloride (1.49 mg, 
0.050 mmol) and triethylamlne (15.2 mg). The resulting reaction mixture was stirred at 25 °C for 16 hours and washed 
10 with a 2 N aqueous solution of NaOH (2 mLx2) and brine (1 mL). After filtration through a PTFE membrane, the solvent 
was removed under reduced pressure to provide 1-(4-chlorobenzyl)-3-[[N-(3-methylbenzoyl)glycyl]amino]plperidine 
(Compd. No. 355) (17.4 mg, 87%). The purity was detemnined by RPLC/MS (97%). ESI/MS m/e 400.0 (M++H, 
C22H26CIN3O2). 

15 [Examples 954 to 982] 

[021 5] The compounds used In the present Invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 953. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 22. The Compd. No. 358 exhibited the following NMR. 

20 

Table 22 



25 



30 



35 



40 



45 



50 



55 



Example 


Compd. No 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yeld (%) 


954 


354 


C21H24CIN3O2 


386 


16.1 


83 


955 


356 


C20H23CIN4O2 


387 


19.4 


100 


956 


357 


C22H26CIN3O2 


400 


16.8 


84 


957 


359 


C22H26CIN3O2 


400 


8.9 


17 


958 


360 


C22H25CIN4O4 


445 


25.6 


Q 


959 


361 


C23H27CIN2O2 


399 


15.5 


29 


960 


362 


C24H29CIN2O3 


429 


12.4 


58 


961 


363 


C21H25CIN2O2S 


405 


22.2 


Q 


962 


364 


C24H29CIN204 


445 


20.7 


93 


963 


365 


C24H29CIN2O2 


413 


15.6 


75 


964 


366 


C23H26CIFN2O3 


433 


21.6 


100 


965 


367 


C23H27CIN2O2 


399 


11.9 


60 


966 


368 


C22H25CIN2O2 


385 


16.0 


83 


967 


369 




419 


13.9 


60 


968 


370 


^26'^33^^N203 


457 


15.9 


54 


969 


371 


C25H3^CIN203 


443 


19.6 


84 


970 


372 


C21H25CIN2O3S 


421 


23.0 


Q 


971 


373 


C23H28CIN3O2 


414 


19.1 


92 


972 


374 


C24H30CIN3O3 


444 


18.6 


84 


973 


375 


C23H27CI2N3O2 


448 


18.0 


80 


974 


376 


C24H30CIN3O3 


444 


19.6 


88 


975 


377 


C25H31CI2N3O2 


476 


20.7 


87 


976 


378 


C27H33CIFN3O2 


486 


23.9 


98 


977 


379 


C25H30CIN3O3 


456 


33.3 


Q 
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Table 22 (continued) 



10 



Example 


uompa. NO 


Molecular FonDula 


bol/Mo tVvQ 


Yieia {rnQj 


Yeia (%) 


978 


380 


C24H30CIN3O2 


428 


9.8 


46 


979 


381 


C21H26CIN3O3S 


436 


10.3 


47 


980 


382 


CaaHaeClNaOg 


416 


24.4 


Q 


981 


383 




450 


27.5 


Q 


Note: ( 


2 means "Quantitative". 



[Example 982] Compd. No. 358 : 88%; NMR (CDCI3) S 1.53-1.75 (m. 4 H), 2.12-2.20 (m, 1 H), 2.37-2.50 (m, 2 H), 
2.63-2.61 (m, 1 H), 3.38-3.50 (m, 2 H)" 2.53-2.61 (m, 1 H), 3.38-3.50 (m, 2 H), 4.06-4.20 (m, 3 H), 7.10-7.13 (m, 1 H), 
7.18-7.30 (m, 4 H), 7.59 (t, J = 7.8 Hz, 1 H), 7.79 (d, J = 7.8 Hz, 1 H), 8.01 (d, J = 7.8 Hz, 1H), 8.11 (s, 1H). 

15 

[Reference Example 14] Synthesis of 1-benzyl-4-[[N-(tert-butoxycarbonyl)glycyl]amino]piperidine 

[0216] N-(tert-Butoxycarbonyl)glyclne (3.48 g, 20 mmol), EDCI (4.02 g, 21 mmol) and HOBt (2.83 g, 21 mmol) were 
added to a dichloromethane (40 mL) solution of 4- amino-1 -benzylpiperidine (3.80 g, 20 mmol). The resulting reaction 
20 mixture was stirred at room temperature for 12 hours, and a 2 M solution of NaOH was then added. The organic layer 
was separated, and the aqueous layer was extracted with dichloromethane (20 mLx2). The organic layers were com- 
bined, washed with water (20 mL) and brine (20 mL), dried over anhydrous sodium sulfate, filtered and concentrated. 
The obtained crude product was purified by column chromatography (SIO2, ethyl acetate/methanolAriethylamine= 85: 
12:3) to afford 1-benzyI-4-[[N-(tert-butoxycarbonyl)glycyl]amino]piperidine (6.59 g, 95%). 

25 

[Reference Example 15] Synthesis of 1- benzyl-4-(giycylamino)piperidine 

[021 7] A 4 M dioxane solution of HCI was added to a methanol (80 mL) solution of 1 - benzyl-4-[N-(terl-butoxycarbonyl) 

glycyl]amlnopiperid}ne (6.59 g). The resulting solution was stirred at room temperature for 2 hours and concentrated. 

30 A 2 M aqueous solution of NaOH (20 mL) was then added to the solution. The resulting mixture was extracted with 
dichloromethane (40 mL). The extracts were combined, dried over anhydrous sodium sulfate and concentrated. The 
obtained crude product was purified by column chromatography (Si02, ethyl acetate/methanol/triethylamine = 85:12: 
3) to thereby provide 1 -benzyl-4-(glycylamino)piperidine (3.91 g, 83%). ""H NMR (CDCI3, 400 MHz) 5 1 .47-1 .59 (m, 2 
H), 1 .59 (br, 2 H), 1 .76-1 .96 (m, 2 H), 2.10-2.19 (m, 2 H), 2.75-2.87 (m, 2 H), 3.29 (s, 2 H), 3.50 (s, 2 H), 3.66-3.89 (m, 

35 1 H), 7.15-7.23 (m, 1 H), 7.23-7.33 (m, 5 H). 

[0218] Other 4-acylamino-1 -benzylpiperldines were synthesized by using the respective corresponding starting ma- 
terials and reactants according to the methods of Reference Examples14 and 15. 
[0219] 4-(p-alanylamino)-1 -benzylpiperidine: 2.46 g, 51% (two steps) 

[0220] 1-benzyl-4-((S)-leucylamino)piperidine: 1.78 g, 74% (two steps) and 1-benzy-4-((R)-leucylamine)piperidine: 
40 1 -48 9i 61% (two steps). 

[Example 983] Synthesis of 4-(N-benzoylglycyl)amino-1 -benzylpiperidine (Compd. No. 386) 

[0221] A chlorofonn (6.4 mL) solution of benzoyl chloride (0.060 mmol) was added to a chloroform (1 .0 mL) solution 
45 of 1 -benzyl-4-(glycylamino)piperidine (0.050 mmol) and triethylamine (0.070 mmol). The resulting reaction mixture was 
shaken at room temperature for 12 hours, and an (aminomethyl)polystyrene resin (1 .04 mmol/g, 50 mg, 50 mmol) was 
added to the mixture. The obtained mixture was shaken at room temperature for 12 hours. The resulting reaction 
mixture was filtered, and the resin was washed with dichloromethane (0.5 mL). The filtrate and washings were com- 
bined, and dichloromethane (4 mL) was added. The solution was washed with a 2 M aqueous solution of NaOH (0.5 
50 mL) to provide 4-(N-benzoylglycyl)amino-1 -benzylpiperidine (Compd. No. 386) (11 .3 mg, 64%). The purity was deter- 
mined by RPLC/MS (94%). ESI/MS m/e 352.0 (M++H, C21H25N3O2). 

[Examples 984 to 1034] 

55 [0222] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 983. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 23. 
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Table 23 





Example 


Compd. No 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


5 


984 


384 


C22H26CIN3O2 


400 


60.0 


Q 




985 


385 


C21H23CIN4O4 


431 


58.7 


91 




986 


387 


C25H27N3O2 


402.5 


15.5 


77 


10 


987 


388 


C21H24N4O4 


397.0 


16.2 


82 


988 


389 


C23H27N3O4 


410.0 


16.2 


79 




989 


390 


C22H24F3N3O2 


420.0 


17.4 


83 




990 


391 


C22H23F4N3O2 


438.0 


18.4 


84 


IS 


991 


392 


C22H24F3N3O3 


436.0 


17.1 


79 




992 


393 


C2iH24BrN302 


430.0 


18.0 


84 




993 


394 


C21H24CIN3O2 


386.0 


16.4 


85 


20 


994 


395 


C2iH24BrN302 


430.0 


17.2 


80 


995 


396 


C21H23F2N3O2 


388.0 


15.1 


78 




996 


397 




420.0 


11.7 


56 




997 


398 


C22H27N302 


366.0 


13.1 


72 


25 


998 


399 


C26H29N302 


416.0 


15.8 


76 




999 


400 


C22H26N404 


411.0 


17.4 


85 




1000 


401 


C24H29N304 


424.0 


16.9 


80 


30 


1001 


402 


C23H26F3N302 


434.0 


17.7 


82 


1002 


403 


C23H25F4N302 


452.0 


18.6 


82 




1003 


404 


^23^^26^3^303 


450.0 


17.8 


79 




1004 


405 


C22H26BrN302 


444.0 


17.9 


81 


35 


1006 


406 


C22H26CIN302 


400.0 


15.5 


78 




1006 


407 


C22H26BrN302 


444.0 


17.8 


80 




1007 


408 


C22H25F2N302 


402.0 


15.6 


78 


40 


1008 


409 


C22H25CI2N302 


434.0 


17.6 


81 




1009 


410 




408.0 


16.2 


79 




1010 


411 


C29H35N3O2 


458.5 


18.8 


82 




1011 


412 


C25H32N4O4 


453.0 


19.4 


86 


45 


1012 


413 


C27H35N3O4 


466.0 


19.8 


85 




1013 


414 


C26H32F3N3O2 


476.0 


20.2 


85 




1014 


415 


^26*^31 F4N3O2 


494.0 


20.5 


83 


SO 


1015 


416 


C26H32F3N3O3 


492.0 


19.5 


79 




1016 


417 


C25H32BrN302 


486.0 


19.1 


79 




1017 


418 


C25H32CIN3O2 


442.0 


17.7 


80 




1018 


419 


C25H32BrN302 


486.0 


20.3 


83 


55 


1019 


420 


^25^31 F2N3O2 


444.0 


18.6 


84 




1020 


421 


C25H31CI2N3O2 


476.0 


19.4 


81 
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Table 23 (continued) 



5 



10 



15 



Example 


Compd. No 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1021 


422 


C25H33N3O2 


408.0 


14.4 


71 


1022 


423 


C29H35N3O2 


458.0 


16.4 


72 


1023 


424 


C25H32N4O4 


453.0 


18.1 


80 


1024 


425 


C27H35N3O4 


466.0 


16.4 


70 


1025 


426 


C26H32F3N3O2 


476.0 


17.3 


73 


1026 


427 


^26^31 ^4 ^^3^2 


494.0 


18.8 


76 


1027 


428 


^26 '"'32 ^3 '^3^3 


492.0 


18.4 


75 


1028 


429 


CggHasBrNaOg 


486.0 


17.9 


74 


1029 


430 


C25H32CIN3O2 


442.0 


15.7 


71 


1030 


431 


CgsHasBrNaOg 


486.0 


17.7 


73 


1031 


432 


^25^31^2^302 


444.0 


16.6 


75 


1032 


433 


025^3lO'2'^302 


476.0 


18.7 


78 


1033 


1016 


C22H23CIF3N3O2 


454 


32.5* 


53 


1034 


1017 


C21H24CIN3O2 


386 


55.2* 


Q 


Notes: * indicates "y'^'cl (mg) of trifluoroacetate". 
Q nneans "Quantitative". 



[Reference Example 1 6] Synthesis of 3-carbamoyl-1-(4-chlorobenzyl)plperldlne 

[0223] Triethylamine (7.0 mL, 50 mmol) and 4-chlorobenzyl chloride (8.05 g, 50 mmol) were added to a solution of 

nipecotamlde (6.40 g, 50 mmol) in acetonitrile (1 50 mL) and ethanol (20 mL). The resulting reaction mixture was stirred 
at 50 °C for 16 hours and cooled to room temperature. A saturated aqueous solution of NaHCOs (50 mL) and water 
(150 mL) were then added, and the resulting mixture was extracted with ethyl acetate (150 mLx3). The extracts were 
washed with brine, dried over Na2S04 and concentrated to afford a light-red solid. The obtained crude solid was washed 
with ether (100 mL) to provide 3-carbamoyl-1-{4-chlorobenzyl)piperidine (6.98 g, 54%). 

35 

[Reference Example 1 7] Synthesis of 3-(aminomethyl)'1-(4-chlorobenzyl)piperidine 

[0224] 3-Carbamoyl-1 -(4-ch!orobenzyl)piperidine (3.80 g, 1 5 mmol) was dissolved in THF (30 mL), and 1 M BH3-THF 
(9,4 mL) was added to the obtained solution. The resulting mixture was stirred at 70 ^'C for 15 hours. After cooling to 
0 **C, a 2 M hydrochloric acid (50 mL) was added, and the mixture was stirred at room temperature for another 3 hours, 
basicified with an 4 M aqueous solution of NaOH and extracted with ethyl acetate (100 mLx3). The extracts were 
combined, washed with brine, dried over anhydrous Na2S04, filtered and concentrated. The obtained crude product 
was purified by column chromatography (Si02, ethyl acetate/ethanol/triethylamine = 80:1 5:5) to thereby provide 3-(ami- 
nomethyl)-1 -(4-chloroben2yl)plperidine (2.05 g, 55%). NMR (CDCI3, 400MHz) 6 1 .00-1 .09 (m, 1 H), 1 .50-1 .87 (m, 
7 H), 1.97-2.06 (m, 1 H), 2.65-2.77 (m, 2 H), 3.16-3.26 (m, 2 H), 3.32 (s, 2 H), 3.40 (d, J = 13.3 Hz, 1 H), 3.49 (d, J.= 
13.3 Hz, 1 H), 7.22-7.33 (m, 5 H). 

[Example 1035] Synthesis of 3-[(N-benzoylglycyl)amlno]methyl-1-(4-chlorobenzyl)piperidlne (Compd. No. 434) 

[0225] A chlorofonn (0.4 mL) solution of benzoyl chloride (0.060 mmol) was added to a chloroform (1 .0 mL) solution 
of 3-[(glycylamino)methyl-1-(4-chlorobenzyl)piperidine (0.050 mmol) and triethylamine (0.070 mmol). The resulting 
reaction mixture was shaken at room temperature for 2.5 hours, and an (aminomethyl)potystyrene resin (1 .04 mmol/ 
g, 50 mg, 50 mmol) was then added to the obtained mixture. The resulting mixture was shaken at room temperature 
for 12 hours and filtered, and the r sin was washed with dichloromethane (0.5 mL). The filtrate and washings were 
combined, and dichloromethane (4 mL) was added. The obtained mixture was washed with an 2 M aqueous solution 
of NaOH (0.5 mL) and concentrated to thereby afford 3-[(N-benzoylglycyl)amino]methyl-1-(4-chlorobenzyl)plperidlne 
(Compd. No. 434) (14.7 mg, 74%). The purity was determined by RPLC/MS (91%). ESI/MS m/e 400 (M++H, 
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C22H26CIN3O2). 
[Examples 1 036 to 1 058] 

[0226] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1035. Data of ESI/IS/IS, yields (mg) and yields (%) are 
collectively shown in Table 24. 



Table 24 



10 



15 



20 



25 



30 



40 



Example 


Compd. No. 


Molecular Fomiula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1036 


435 


C26H28CIN3O2 


450 


16.0 


71 


1037 


436 


C22H25CIN4O4 


445 


18.9 


85 


1038 


437 


C24H28CIN3O4 


458 


18.2 


79 


1039 


438 


C23H25CIF3N3O2 


468 


19.0 


81 


1040 


439 


C23H24CIF4N3O2 


486 


20.2 


83 


1041 


440 


C23H25CIF3N3O3 


484 


18.9 


78 


1042 


441 


C22H25BrCIN302 


478 


19.2 


80 


1043 


442 


C22H25CI2N3O2 


434 


17.3 


80 


1044 


443 


C22H25BrCIN302 


478 


18.8 


79 


1045 


444 


C22H24CIF2N302 


436 


16.7 


77 


1046 


445 


C22H24CI3N302 


468 


17.9 


76 


1047 


446 


C23H28CIN302 


414 


14.6 


71 


1048 


447 


C27H30CIN3O2 


464 


17.0 


73 


1049 


448 


C23H27CIN404 


459 


19.5 


85 


1050 


449 


C25H30CIN3O4 


472 


17.1 


72 


1051 


450 


C24H27CIF3N302 


482 


19.4 


81 


1052 


451 


C24H26CIF4N302 


500 


18.2 


73 


1053 


452 


C24H27CIF3N303 


498 


18.8 


76 


1054 


453 


C23H27BrCIN302 


492 


19.4 


79 


1055 


454 


C23H27CI2N302 


448 


16.5 


74 


1056 


455 


C23H27BrCIN302 


492 


19.3 


78 


1057 


456 


C23H26CIF2N302 


450 


17.1 


76 


1058 


457 


C23H26CI3N302 


482 


16.9 


70 



45 

[Reference Example 18] Synthesis of 4-(amlnomethvl)-1-(4-chlorobenzyl)piperidine 

[0227] K2CO3 (3.02 g) and 4-chloroben2yl chloride (3.52 g, 21 .8 mmol) were successively added to an acetonitrile 
(100 mL) solution of 4-(aminomethyl)piperidine (7.00 g, 61.3 mmol). The resulting reaction mixture was stin-ed at 60 
^'C for 1 6 hours, cooled to 25 °C and concentrated. The obtained residue was fractionated between dichloromethane 
(75 mL) and water (50 mL) and then washed with water (50 mLx2) and brine (50 mLxl). The organic layer was dried 
(over MgS04), concentrated and then purified by chromatography (SiOg, 4% HaO-'PrOH) to provide 4-(aminomethyl)- 
1-(4-chlorobenzyl)piperidine (3.58 g, 69%). 

55 [Example 1 059] Synthesis of 4-r(N-benzoylglycvOaminolmethvl-1-(4-chlorobenzvl)plperidine (Compd. No. 458) 

[0228] Hippuric acid (38 mg. 0.21 mmol), EDCI (48 mg, 0.24 mmol), HOBt (31 mg, 0.23 mmol) and triethylamlne (38 
^iL, 0.27 mmol) were added to a dichloromethane (1 mL) solution of 4-(amlnomethyl)-1-(4-chIorobenzyl)piperldlne (50 
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mg, 0.21 mmol). The resulting reaction mixture was shaken at 25 *'C for 16 hours, then diluted with 1 mL of dichto- 
romethane, washed with a 2 M aqueous solution of NaOH (0.75 mLx2), dried (over MgS04), concentrated and purified 
by chromatography (Si02, 6-8% methanol/dichloromethane) to thereby afford 4-[(N-benzoylglycyl)amino]methyl- 
1-(4-chloroben2yl)piperidine (Compd. No. 458). The resulting compound was treated with TFA to provide a TFA salt 
5 (105 mg, 97%). The purity was determined by RPLC/MS (85%). ESI/MS ru/e 400 (M++H, C22H26CIN3O2). 

[Examples 1060 to 1086] 

[0229] The compounds used In the present Invention were synthesized by using the respective corresponding starting 
10 materials and reactants according to the method of Example 1059. Data of ESI/IVIS, yields (mg) and yields (%) are 
collectively shown in Table 25. 

Table 25 



15 


Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1060 


459 


C23H28CIN3O2 


414 


86* 


78 




1061 


460 


C23H28CIN3O2 


414 


55 


Q 




1062 


461 




468 


65 


Q 


20 


1063 


462 


C23H28CIN3O2 


414 


61 


Q 




1064 


463 


C23H28CIN3O2 


414 


54 


Q 




1065 


464 


C25H32CIN3O5 


490 


56 


Q 


25 


1066 


465 


C2iH25CIN402 


401 


38 


96 


1067 


466 


C22H25CIN4O4 


445 


15 


34 




1068 


557 


C23H28CIN3O2 


414 


58* 


66 




1069 


558 


C23H28CIN3O2 


414 


55 


Q 


30 


1070 


618 


C25H32CIN3O2 


442 


58 


Q 




1071 


686 


C26H34CIN3O2 


456 


62 


Q 




1072 


749 


C34H37CIN4O2 


569 


7.2* 


18 


35 


1073 


750 


C24H30CIN3O3 


444 


4.7* 


14 


1074 


840 


C24H29CIN2O2 


413 


52* 


58 




1075 


841 


C23H27CIN2O2 


399 


52 


Q 




1076 


842 


C23H26CI2N2O2 


433 


55 


Q 


40 


1077 


843 


C25H31CIN2O2 


427 


58 


Q 




1078 


844 


C24H29CIN2O2 


413 


56 


Q 




1079 


845 


C24H29CIN2O4S 


477 


62 


Q 


45 


1080 


846 


C29H31CIN2O3 


491 


43 


88 




1081 


847 


C24H28CIFN2O3 


447 


54 


Q 




1082 


848 


C25H31CIN2O2 


427 


47 


Q 




1083 


849 


C25H31CIN2O4 


459 


55 


Q 


50 


1084 


850 


C22H27CIN2O3S 


435 


46 


Q 




1085 


873 


CgoHgsCINgOg 


378 


44.8 


Q 




1086 


874 


*^23^27*^'2'^3^3 


464 


51 


Q 


55 


Notes: 


* indicates "yield (mg) of trifluoroacetate". 






Q means "Quantitative". 
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[Reference Example 19] Synthesis of 1-(4-chlorobenzvl)-44N-(3.3-diphenvlpropyl)aminomethvl]piperidine 

[0230] 4-(Amlnomethyl)-1-(4-chlorobenzyl)piperidine (120 mg) was reacted with 3,3-diphenylpropyl methanesul- 
fonate (1 .0 equivalent) In the presence of Nal (2.6 equivalents) In acetonltrile at 70 for 16 hours. After treatment by 
a conventional method, the obtained crude product was purified by column chromatography (SiOg) to afford 1 -(4-chlo- 
roben2yl)-4-[N-(3,3-diphenylpropyl)aminomethyl]piperidine (118 mg, 54%). The purity was determined by RPLC/MS 
(98%). 



[Reference Example 20] Synthesis of 1 -(4-chlorobenzyl)-4-[N-(2,2-diphenylethvi)aminomethynplperidlne 

[0231] 4-{Aminomethyl)-1-(4-chlorobenzyl)piperidine (120 mg) was subjected to reducing aminatlon in methanol by 
using 2,2-diphenylacetaldehyde (0.66 equivalent) and a polymer-supported boron hydride at 25 °C for 16 hours and 
then subjected to treatment according to a conventional method and column chromatography (SiOg) to thereby provide 
1 -(4-chlorobenzyl)-4-[N-(2,2-dlphenylethyl)aminomethyl]piperidine (70 mg, 49%). The purity was determined bv RPLC/ 
MS (98%). 

(C^^'pd.^N 4)^"^^^^'^ ^^"^^"'^^"^Qy'^'y^y'^"N-(2,2-diphenylethyl)amlnomethyl]-1 -(4-chlorobenzvl)plperidine 

[0232] HIppurIc acid (1 .1 equivalents), HBTU (1 ,1 equivalents) and HOBt (1 .1 equivalents) were added to a dlchlo- 
romethane solution of 1-(4K:hlorobenzyl)-4-[N-(2,2-diphenylethyl)aminomethyl]piperidine (0.084 mmol). The resulting 
reaction mixture was stirred at 40 X for 24 hours. The obtained crude product was subjected to treatment according 
to a conventional method and preparative TLC (SiOg) to thereby provide 4-[N-(N-benzoylglycyl)-N-(2,2-dlphenylethyl) 
aminomethyl]-1 -(4-chlorobenzyl)piperldine (Compd. No. 524) (8.5 mg, 1 7%). The purity was determined by RPLC/MS 
(98%). ESI/MS m/e 580 (M++H, CagHagCINaOg). 



[Examples 1088 to 1090] 



[0233] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1087. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown In Table 26. 



Table 26 



Example 


Compd. No. 


Molecular Fonnula 


ESI/MS m/e 


Yield(mg) 


Yield (%) 


1088 


521 


C38H39CI F3N3O2 


662 


5.5 


10 


1089 


522 


CayHaTCIFaNaOa 


648 


8.6 


16 


1090 


523 


C37H40CIN3O2 


594 


4.8 


10 



[Reference Example 21 ] Synthesis of 1-(4-chiorobenzvl)-4-f(valylamlno)methyl]piperidine 

[0234] Triethylamine (0.76 mL, 5.44 mmol), dl-N-(tert-butoxycarbonyl)valine (1.09 g, 5.03 mmol), EDCI (883 mg, 
4.61 mmol) and HOBt (623 mg, 4.61 mmol) were added to a dichloromethane (21 mL) solution of 4-(amlnomethyl)- 
1-(4-chlorobenzyl)piperidlne (1 .0 g, 4.2 mmol). The resulting reaction mixture was stirred at 25 ^'C for 16 hours, then 
diluted with dichloromethane (20 mL), washed with a 2 M aqueous solution of NaOH (20 mL x 2) and brine (20 mL x 
1), dried (over MgS04) and concentrated, The obtained crude product was purified by chromatography (SiOg, 3% 
methanol/dichloromethane) to thereby afford 1-(4-chlorobenzyl)-4-[[(N-Boc-valyl)amino]methyl]plperldine (1 .1 g, 60%) 
as a light amber oil. ESI/MS m/e 438 (M++H). 

[0235] 1-(4-ChIorobenzyl)-4-[[(N-Boc-valyl)amino]methyl]piperidine (1.1 g, 2.51 mmol) was dissolved in a 3 M HCI- 
methanol solution (25 mL) and stirred at 25 °C for 1 hour. The resulting reaction mixture was concentrated, and the 
obtained salt was dissolved in tBuOH/HgO =3:1 (25 mL). An anion (OH") exchange resin was added until the solution 
becameslightly basic. The obtained mixture was filtered andconcentratedtoprovide 1-(4-chlorobenzyl)-4-[(valylamino) 
methyljpiperidine (81 9 mg, 97%). Further purification was not required for the resulting compound. ESI/MS m/e 338 1 
(M++H. C^8H28CIN30). 

[0236] Other 4-[(acylamino)methyl]-1-(4-chlorobenzyl)plperidines were synthesized by using the respective corre- 
sponding starting materials and reactants according to the method of Reference Example 21 . 
[0237] 1 -(4-chlorobenzyl)-4-[(glycyIamlno)methyOpiperidine: 0.830g, 67% (two steps), ESI/MS 269 (M++H). 
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[0238] 1 -(4-chlorobenzyl)-4-[(serylamjno)methyl]piperidine: 0.286 g, 20% (two steps), ESI/MS 326 (M++H). 
[0239] 4-[(aIanylamino)methyl]-1-(4-chloroben2yl)plperidine: 1 .20g, 65% (two steps), ESI/MS 310 (M++H). 
[0240] 1 -(4-chlorobenzyl)-4-[(prolylamlno)methyl]piperidine:1 .48g, 86% (two steps), ESI/MS 336 (M++H). 
[0241] 1-(4- chlorobenzyl)-4 -[(glutaminylamino)methyl]piperidine: 0.830g, 27% (two steps), ESI/MS 367 (M++H). 
[0242] 1-(4-chlorobenzyl)-4-[({2-methylalanyl)amino)methyl]piperidine: 2.24 g, 62% (two steps), ESI/MS 324 
(M++H). 

[0243] 1-(4-chloroben2yl)-4 -[((0-methylseryl)amino)methyl]piperidine: 0.686 g, 38% (two steps), ESI/MS 340 

(M++H). 

[0244] 1-4-ch!orobenzyl)-4-[((1-aminocyclopropy!carbonyl)amjno)methyl]piperidlne: 2.03g, 82% (two steps), ESI/ 
MS 322 (M++H). 

[0245] 1-(4-chlorobenzyl)-4-[(leucylamino)methyl]pjperldine: 1 .30 g, 58% (two steps), ESI/MS 352 (M++H). 
[0246] 1 -(4-chloroben2yl)-4 -[((b-benzylseryl)amlno)methyl]plperidine: 1 .34 g, 56% (two steps), ESI/MS 41 6 (M++H). 

[Reference Example 22] Synthesis of 1 -(tert-butoxycarbonyl)-4-[[N-(9-f luorenylmethyloxycarbonyQglycyl] 
aminonnethyl]piperidine 

[0247] Triethylannine (3.51 g), N-(9-fluorenylmethyloxycarbonyl)glycine (7.93 g, 26.7 mmo!), EDCI (3.80 g) and HOBt 
(4.33 g) were added to a dichloromethane (1 50 mL) solution of 4-(aminomethyl)-1 -(tert-butoxycarbonyl)piperidine (5.72 
g). The resulting reaction mixture was stirred at room temperature for 18 hours, then washed with water (100 mLx3) 
and brine (1 00 mLx2), dried over anhydrous sodium sulfate, concentrated and recrystallizedfrom acetonitrlle/methanol 
(150 mUl mL) at 0 ®C to provide 1-(tert-butoxycarbonyl)-4-[[N-(9-fluoreny!methyloxycarbonyl)glycyl]aminomethyl]pip- 
eridine (5.75 g, 44%) as an off-white crystal. 

[Reference Example 23] Synthesis of 4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]amlnomethyl]piperldlne 

[0248] 1-(tert-Butoxycarbonyl)-4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]piperidine (3.17 g, 6.42 
mmol) was added to a 4 M dioxane solution of HCI. The resulting solution was stirred at room temperature for 5 hours 
and concentrated to afford 4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]piperidine (3.85 g) as an off-white 
solid. The obtained product was used without further purification. 

[Reference Example 24] Synthesis of 4-[[N-(9-f luorenylmethyloxycart)onyl)glycvl]aminomethyl]-1 -(4-methylthiobenzyl) 
piperidine 

[0249] 4-Methylthlobenzaldehyde (1 .24 g) and NaBH(OAc)3 (2.56 g) were added to a 1% acetic acid/DMF (15 mL) 
solution of 4-[[N-(9-fluorenylmethyloxycarbony)glycyl]aminomethyl]piperidine (1 .00 g, 2.33 mmol). The resulting reac- 
tion mixture was stirred at 60 ^'C for 1 hour, cooled to room temperature and concentrated. A saturated aqueous solution 
(50 mL) of NaHC03 was added to the resultant residue, and the obtained mixture was extracted with ethyl acetate (50 
mLx 2). The extracts were combined, dried over anhydrous sodium sulfate, filtered and concentrated. The resulting 
crude product was purified by column chromatography (SiOg, 50%-10% methanol-dichloromethane) to thereby afford 
4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]-1-(4-methylthiobenzyl)piperidine (602 mg) as a colorless oil. 

[Reference Example 25] Synthesis of 1 -(4-ethylbenzyl)-4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl] 
piperidine 

[0250] 4-Ethylbenzaldehyde (1 .09 g, 8.16 mmol) and NaBHsCN (6.59 g, 10.5 mmol) were added to a 2.5% acetic 
actd/methanol (80 mL) solution of 4-[[N-(9-fluorenylmethyloxycarbonyl)glycyi]aminomethyl]piperidine (1 .00 g, 2.33 
mmol). The resulting reaction mixture was stired at 60 °C for 13 hours and cooled to room temperature. A 1 M aqueous 
solution of NaOH (50 mL) and dichloromethane (50 mL) were then added, and the organic layer was separated. The 
aqueous layer was extracted with dichloromethane (50 mLx3). The organic layers were combined, washed with brine, 
dried over anhydrous sodium sulfate, filtered and concentrated. The obtained crude product was purified by column 
chromatography (Si02, methanol/ethyl acetate = 2:8) to thereby provide 1-(4-ethylbenzyl)-4-[[N-(9-fluorenylmethyloxy- 
carbonyl)glycyl]amlnomethyl]piperidine (740 nig, 627o). 

[Reference Example 26] Synthesis of 4-[(glycylamino)methyl]>1 -(4-methy!thiobenzyl)piperidine 

[0251] A DMF (4 mL) solution of 4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]amjnomethyl]-1-(4-methylthiobenzyl) 
piperidine (590 mg) and piperidine (1 mL) was stirred at 60 ""C for 2 hours. After concentrating, the obtained crude 
product was purified by column chromatography (Si02itriethylamine/methanol/dlchloromethane =: 1:1:9) to thereby 
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afford 4-[(glycylamino)methyl]-1-(4-methylthloben2yl)pjperidine (365 mg) as a white solid. ""H NMR (CDCI3, 270MHz) 
6 1 .25 (dd. J = 12 Hz. 4.1 Hz. 2H), 1 .34 (dd. J = 12 Hz, 4.1 Hz, 2H), 1 .51 (br-s, 2H), 1 .66 (d, J = 12 Hz, 2H) 1 77 (d 
J = 7.3 Hz. 1H). 1.94 (t. J = 9.5 Hz. 2H). 2.48 (s. 3H), 2.80 (d, J = 12 Hz, 2H), 3.18 (t, J = 6.2 Hz, 2H), 3.35 (s, 2H)! 
3.45 (s, 2H). 7.18-7.29 (m. 4H), 7.35 (br-s, 1H). 

[0252] Further. 1-(4-ethylbenzyl)-4-[(glycylamino)methyl]piperidine was synthesized by using the corresponding 
starting material and reactants according to the method of Reference Example 26: 333 mg, 79%. 

[Reference Example 27] Synthesis of 4-f (glvcvlamino)methyll-l -(4-fluorobenzyl)piperidine 

[0253J An acetonitrile (200 mL) solution of 4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]piperldjne (1 .50 
g, 3.49 mmol), 4-fluorobenzyl bromide (0.478 mL, 3.84 mmol) and triethylamine (1.47 mL, 10.5 mmol) was stirred at 
room temperature for 13 hours. The obtained product was purified by column chromatography (SiOg, 10% methanol/ 
dichloromethane) to thereby provide 4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]piperidlne. A DMF (5 
mL) solution of the 4-[[N-(9-fluorenylmethyloxycarbonyl)g!ycyl]aminomethylJpiperidlne and piperidine (5 mL) was fur- 
ther stirred at room temperature for 1 7 hours. After concentrating, the obtained crude product was purified by column 
chromatography (SiOg, triethylamine/methanol/dichloromethane = 0.5:2:8) to afford 4-[(glycylamlno)methyl]-1 -(4-fluor- 
obenzyl)piperidlne (453 mg, 46%). 

[Reference Example 28] Synthesis of 4-[(glycvlaminQ)methyl]-1 -f4-(N-phenvlcarbamovl)benzvnpiperidine . 

[0254] An acetonitrile (1 00 mL) solution of 4-(N-phenylcarbamoyl)benzyl chloride (800 mg, 3.26 mmol) was dropped 
into a mixture of 4-[[N-(9-fluorenylmethyloxycarbonyI)gIycyl]aminomethyl]piperidine (1 .27 g, 2.96 mmol) with triethyl- 
amine (1 .25 mL, 8.88 mmol), Kl (50 mg, 0.30 mmol) and acetonitrile (200 ml). The resulting mixture was stirred at 
room temperature for 19 hours and stln-ed at 60 °C for another 5 hours. After concentrating, the obtained crude product 
was purified by column chromatography (SiOg. 5% methanol/dichloromethane-triethylamine/methanol/dichlorometh- 
ane = 2:2:96) to provide 4-[(glycylamino)methyl]-1 -[4-(N-phenylcarbamoyl)benzyl]piperidine (340 mg, 30%). 

^Example 1091] Synthesis of 1-(4-chlo robenzvl)-4-rfN-(3-cvanobenzoyl)valvnaminomethvnpiperidine (Compd. No. 



[0255] Triethylamine (0.011 mL, 0.077 mmol), m-cyanobenzolc acid (28 mg, 0.071 mmol), EDCI (13 mg, 0.065 mmol) 
and HOBt (9 mg, 0.065 mmol) were added to a dichloromethane (0.60 mL) solution of 1 -(4-chlorobenzyl)-4-[(valylamino) 
methyl]plperidlne (20 mg, 0.059 mmol). The resulting reaction mixture was stirred at 25 «C for 1 6 hours, and the obtained 
solution was diluted with dichloromethane (0.75 mL), washed with a 2 M aqueous solution of NaOH (0.75 mLx2) and 
dried by filtration through a PTFE membrane. The dried solution was concentrated to thereby afford 1 -(4-chlorobenzyl)- 
4-[[N-(3-cyanobenzoyl)valyI]aminomethyl]piperidine (Compd. No. 619) (24.2 mg, 88%). Further purification was not 
required for the resulting compound. The purity was detemnlned by RPLC/MS (85%). ESI/MS m/e 467 (M++H 
C26H31CIN4O2). 

[Examples 1092 to 1543] 

[0256] The compounds used In the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1091. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 27. 



Table 27 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1092 


467 


CagHasBrCINaOa 


478 


11 


46 


1093 


468 


C24H31CIN4O2 


443 


9 


41 


1094 


469 


C23H28CIN3O3 


430 


7* 


27 


1095 


470 


C23H25CIN4O2 


425 


21 


Q 


1096 


471 


C24H28CIN3O4 


458 


7 


29 


1097 


472 


^29*^31^303 


504 


5* 


21 


1098 


473 


C24H28CIN3O3 


442 


16 


71 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


v^! ~ i_i /a/ V 

Yield (%) 




1099 


474 


C23H25CIF3N3O2 


468 


14 


60 


5 


1 1 UU 


A "7C 

4/5 


C25'^32^IN302 


442 


5 


22 




1101 


476 


C22H25CIN4O4 


445 


4 


17 




1102 


477 


C25H32CIN3O3 


458 


10* 


36 


10 


1103 


478 


^21''27^'N402 


403 


9 


47 




1104 


479 


C20H24CIN3O3 


390 


17 


87 




1105 


480 


CgoHgsBrCINaOa 


470 


23 


Q 


15 


1106 


481 


C20H24CIN3O2S 


406 


7 


33 


1107 


482 


C21H26CIN3O2S 


420 


9 


45 




1108 


483 


C21H26CIN3O2S 


420 


8 


40 




1109 


484 


C24H27CIN4O2 


439 


9* 


34 


20 


1110 


485 


C24H24CIF6N3O2 


536 


13 


49 




1111 


486 


C23H25CIN4O2 


425 


16 


74 




1112 


487 




434 


5 


24 


25 


1113 


488 . 


^22 ''27*^' '^4^2 


415 


7 


32 


1114 


489 


C24H24CIF6N3O2 


536 


21 


78 




1115 


490 


C24H30CIN3O3 


444 


8 


35 




1116 


491 


C23H24CIF4N3O2 


486 


19 


79 


30 


1117 


492 


^23'^25'^''"3'^3^3 


484 


18 


76 




1118 


493 


C23H24CI2F3N3O2 


502 


23 


92 




1119 


494 


C23H24CIF4N3O2 


486 


19 


79 


35 


1120 


495 


C23H24CIF4N3O2 


486 


20 


83 


1121 


496 


C23H24CIF4N3O2 


486 


12 


48 




1122 


497 


C25H32CIN3O3 


458 


4 


16 




1123 


498 . 


C23H26CIF3N4O2 


483 


13 


52 


40 


1124 


499 


C24H31CIN4O2 


443 


8 


36 




1125 


500 


^23^^28*^ "^3^3 


430 


10 


48 




1126 


501 


C22H24BrCIN404 


523 


10 


39 


45 


1127 


502 


C22H24CIFN404 


463 


4 


17 


1128 


503 


C22H24CI2N4O4 


479 


12 


52 




1129 


504 


C24'^30C'N3O4 


460 


11 


43 




1130 


505 


II n 1 K 1 

C22H24BrCIN404 


523 


2 


8 




1131 


506 


C20H23CIN4O5 


435 


2 


10 




1 


OU/ 


^2l''26^''^3*-'3 


A(\A 


y 


AA 




1133 


508 


C24H26CIN3O2S 


456 


1 


5 


55 


1134 


509 


C2oH23BrC[N302S 


484 


12 


48 




1135 


510 


C22H28CIN3O3 


418 


9 


44 




1136 


511 


C24H32CIN3O3 


446 


9 


40 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 






Tieiu \/o) 




1137 


512 


^25' '29'^"^4^2 




in 

1 U 


AC 
HO 


5 


1138 


513 






Q 


41 




1139 


514 


^26 ''34^ "^3^2 




n 


49 




1140 


515 


^23''28^"^3^3 


■+OU 


c 

o 


^4 


10 


1141 


525 


^23 28^ " ^ 3^4^ 


*Tf 0 


on 


QC 

o£> 




1142 


526 


^20 ''24^ "^3^3 


X>\J<J 


D 






1143 


527 


^20 '24^"^3^2^ 




0 
0 


oy 


15 


1144 


528 


^25''30^" 3' M^4 


OHO 




9b 


1145 


529 


^20''23^"^4'^4^ 


*fO 1 


y 


39 




1146 


530 


^31'*33^"M^2 






•i 7 




1147 


531 


^21 n26^"^3^30 




0 
0 


37 


20 


1148 


532 


^22''28^"^3'^3 


H 1 0 


0 
0 


40 




1149 


533 


^21 *'26*^"^3^3 




b 


32 




1150 


534 


^21''25^"^4^5 


AAQ 


c 

o 


20 


25 


1151 


535 


O22 n 26'-' 1 1 >i 3^3 o 




0 

0 


37 


1152 


536 


^23 ''31 ^"^4*^2 




0 


28 




1153 




^25 "^34^ "^3^3 




8 


34 




1154 


538 


H PIM n 
^27''30^''^3^3 


/I Dri 


9 


36 


30 


1155 


539 


^22'^25^" 3'^3^3 


/1 70 


i Q 
1 0 


75 




1156 


540 


P^ H*^PIN n 
^25 29 4^2 


*iOO 


0 


36 




1157 


541 


P— H^*PIW n 
^22"26^"^5^4 




2.4 


10 


35 


1158 


542 


p«^H^ PIM n 

^24 ''30^ "^3^2 




4.0 


51 




1169 


543 


^24'^30*^"^3^2 






-7 J 

/I 




1160 


544 


P«»H^ PIFN 0 
^22 25 3^2 




lO.O 


56 




1161 


545 


^22''24^'3'^3^2 




7 Q* 


23 


40 


1162 


546 


^22''24^'3'^3^2 




i 7 /I* 

1 / .4 


oo 




1163 


547 


^22''24*^'3'^3'^2 




1 4.1 


44 




1164 


548 


v^22''24^'3'^3^2 


H-DO 


ct 0* 
0.0 


22 


45 


1165 


549 


^22 24^ '2 4^4 


/17Q 


7* 


I0 




1166 


550 


22''24 2'^4^4 


4 70 


. 10.9 


CD 
00 




1167 


551 


^24 •'30'^' ' '3^2 






AQ 




1168 


552 


^24' '27^"^3'^3^2 




QO ft* 
OU.D 


y4 


50 


1169 


553 


P«^H«*PIF*W n 
^25''26^ ' "6'^3^2 


oou 


00, U 


u 




1170 


554 


C24H26CIFN4O2 


457 


0,9* 


3 




1171 


555 


C24H26CI2N4O2 


473 


11.1* 


35 


55 


1172 


556 


C25H29CIN4O2 


453 


12.5* 


41 




1173 


559 


C25H26CIF6N3O2 


550 


15 


72 




1174 


560 


C24H27CIN4O2 


439 


12 


68 
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Table 27 (continued) 





Example 


^ n inn in nl IV 1 k 

Compd. No. 


Molecular Formula 


ESt/lviS m/e 


Yield (mg) 


Yield (%) 




■1 H TC 
1 ! /O 


obi 


023" 27 tiro 1 IM3U2 


4y4 


4 A 

14 


73 


5 


\\/b 


CCD 




J\ AO 

44 0 


13 


75 




1177 


563 




550 


14 


66 




1178 


564 


C25H32CIN3O3 


458 


5 


28 


10 


1179 


565 


C24H26CIF4N3O2 


500 


12 


61 




1180 


566 


C24H27CIF3N3O3 


498 


12 


62 




1181 


567 


LJ 01 C Kl 
^24"26^'2'"3'^3^2 


516 


12 


61 


15 


1182 


568 


C24H26CIF4N3O2 


500 


15 


77 


1183 


569 


C24H26CIF4N3O2 


500 


11 


59 




1184 


570 


C24H26CIF4N3O2 


600 


16 


84 




1185 


571 


C26H34CIN3O3 


472 


14 


77 


20 


1186 


572 


C24H28CIF3N4O2 


497 


11 


55 




1 1 87 


573 


C2iH25BrCIN302S 


500 


12 


64 




1188 


574 


C2tH25BrCIN302S 


500 


16 


75 


25 


1189 


575 


^25^34^^1^303 


460 


16 


87 


1190 


576 


^22^28^^ ^302^2 


466 


13 


71 




1191 


577 


^22'^28^'N303 


418 


12 


72 




1192 


578 


C25H28CIN3O2S 


470 


15 


81 


30 


1193 


579 


C25H29CIN4O2 


453 


17 


94 




1194 


580 


C22H28CIN3O2S 


434 


15 


91 




1195 


581 


C21H26CIN3O2S 


420 


13 


80 


35 


1196 


582 


C22H 28^1^3028 


434 


10 


59 


1197 


583 


C26*^3lC'N402 


467 


6 


31 




1198 


584 


C30H32CIN3O3 


518 


18 


92 




1199 


585 


C24H27CIN402 


439 


14 


85 


40 


1200 


586 




448 


17 


97 




1201 


587 


C24H27CIF3N3O2 


482 


17 


91 




1202 


588 


C23H29CIN4O2 


429 


5 


29 


45 


1203 


589 


C27H36CIN3O2 


470 


4 


24 


1204 


590 


C26H34CIN3O2 


456 


6 


36 




1205 


591 




457 


7 


38 




1206 


592 


LJ /**IKI ^ 

^24^30^^^Z^Z 


444 


4 


20 




1207 


593 


1 1 ^%iH 1 
C24H30CIN3O3 


444 


2 


14 








^23''28^"^3^3 


4oU 


4 


25 




1209 


595 


C25H30CIN3O4 


472 


7 


38 


55 


1210 


596 


C25H30CIN3O3 


456 


7 


40 




1211 


597 


025*^30^^303 


456 


15 


85 




1212 


598 


C21H26CIN3O3 


404 


15 


94 



271 



EP1 179 341 A1 



Table 27 (continued) 









iviuiBOUiai 1 ormuia 


PQI/KilC m/A 

col/lvio m/e 


^Alf*l /mn\ 


Yield (%) 


5 


1213 


599 


22 29 4 2 


41 7 


c 
O 


OA 


1214 


600 


^21 "25°^"^3^3 




b 


34 








p i-i piM r\ 
^24"30^'*^3^3 


444 


5 


28 




1216 


Rn9 


^25''33^"^4*-'2 


4o7 


5 


28 


10 


121 7 






4<^y 


4 


22 




1P1 R 


Rn4 

OU*f 


^21 ''27*^ "^4^ 2 


4Uo 


9 


58 




1219 


Rn*5 

DUO 


^21'^26^"^3^3 


4U4 


17 


87 


15 


ippn 




P ui r^iM r\ 0 
21 rl26 3 2 




15 


74 


1 ^£ 1 


Rn7 


UI OIM 0 0 
^22"28^"^3^3^ 


450 


31 


Q 




199P 


DUO 


P I-I OIKJ 0 

^23'^30^"^3^3 


/loo 
432 


17 


80 




i 




U22n28CIN303 


418 


18 


89 






R1 n 
0 1 u 


^23'^28*-'''^3^3S 


462 


20 


86 




1 


R11 


^26'^36^"^3^3 


474 


21 


90 




199R 


RIO 




494 


20 


84 


25 


1 997 


D 10 


C23H27CIF3N3O3 


486 


19 


81 


1 99n 


D 1 4 


^24'^33^"^402 


445 


23 


Q 




1 99Q 


fti C 


^25''29^"^4^2 


453 


4 


20 




1 9Qn 


ftl ft 


^32^^35^''^402 


543 


11 


40 - 






Dl / 


C25H27CIF3N3O2 


482 


6.7 


37 




19^9 


R9n 


^25'^31°'^^''^3^2 


520 


15 


49 






R9i 


^25^^31 C'2'^302 


476 


18 


64 


35 


1 9*^4 




UI r^lM 0 

^27"37^"^4^2 


485 


14 


50 


19'^f^ 
1 ^OO 


ROQ 


^26'^34^"^303 


472 


19 


69 






RO^ 


UI r^iKi 0 


487 


21 


73 




1 9*^7 


R9«^ 


p UI r^iM 0 
^25"33^"^4^2 


457 


19 


69 


40 


\ ^oo 


R9R 


^27'^30^''^6'^3^2 


o7o 


8 


25 






R'37 


^27'^36^"^303 


486 


16 


55 




1 940 


R90 


^27 ■'34^ "^3^4 


500 


24 


80 


45 




RQQ 


^26^130^ 'f^4'^3^2 


528 


18 


56 




1949 


RQO 


^26'^31^''^3'^303 


526 


21 


68 




1243 


R'^l 
00 1 


p UI r^i p M 0 
^26'^30^'2*^3'^3^2 


tiAA 

o44 


15 


48 




1944 




p UI r*ic M 
*^26'^30^"^4'^3^2 


coo 

52o 


13 


41 


50 


194*5 




^26^30^''^4'^3^2 


coo 

o2o 


20 


63 




1246 


634 


Zo 30 4 3 2 


528 


19 






1247 


635 


C28H38CIN3O3 


500 


11 


36 


55 


1248 


636 


C26H34CIN3O2 


456 


21 


89 




1249 


637 


^26'^3lC'F3N302 


510 


20 


95 




1250 


638 


C26H31CIN4O2 


467 


15 


54 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1251 


639 


C27H37CIN4O2 


486 


19 


66 


5 


1252 


640 


C26H34CIN3O3 


472 


16 


56 




1253 


641 


C27H34CIN3O4 


500 


18 


59 




1254 


642 


^32 '^36^' ^3^3 


546 


24 


73 


10 


1255 


643 


C26H31CIF3N3O2 


510 


16 


54 




1256 


644 


C29H40CIN3O2 


498 


18 


61 




1257 


645 


C25H33CIN4O2 


457 


22 


78 


15 


1258 


646 


C26H34CIN3O3 


472 


13 


47 


1259 


647 


C27H34CIN3O3 


500 


13 


46 




1260 


648 




484 


17 


60 




1261 


649 


^28'^38^''^303 


500 


12.5 


42 


20 


1262 


650 


^32'~'36^"^3^3 


546 


1* 


2 




1263 


651 


C28H35CIN4O2 


495 


4* 


12 




1264 


652 


C25H31CIN4O4 


487 


5* 


14 


25 


1265 


653 


C30H42CIN3O3 


528 


1* 


3 


1266 


654 


C27H34CIN3O3 


484 


r 


21 




1267 


655 


C26H32CIF3N4O2 


525 


6* 


16 




1268 


656 


^23'^30^'N3O3 


432 


6* 


18 


30 


1269 


657 


C23H30CIN3O2S 


448 


4* 


13 




1270 


658 


C27H33CIN4O2 


48 


r 


4 




1271 


659 


C23H29CIN4O4S 


493 


4* 


10 


35 


1272 


660 


C34H39CIN4O2 


571 


3* 


7 


1273 


661 


C24H32CIN3O3S 


478 


3* 


7 




1274 


662 


C25H34CIN3O3 


460 


2* 


6 




1275 


663 


C24H32CIN3O3 


446 


2* 


5 


40 


1276 


664 


C24H31CIN4O5 


491 


2* 


5 




1277 


665 


C25H32CIN3O3S 


490 


r 


3 




1278 


666 


C26H37CIN4O2 


473 


3* 


7 


45 


1279 


667 


C30H36CIN3O3 


522 


3* 


7 


1280 


668 


C25H31CIF3N3O3 


514 


2* 


6 




1281 


669 


C24H33CIN4O2 


445 


15* 


45 




1282 


670 


C23H29BrCIN303 


510 


3* 


7 


50 


1283 


671 


C23H29CIN405 


477 


2* 


5 




1284 


672 


^23"31^"^4Q2 


431 


2* 


7 




1285 


673 


C23H30^'N3O2S 


448 


2* 


6 


55 


1286 


674 


C24H32CIN3O2S 


462 


3* 


9 




1287 


675 


C24H32CIN3O2S 


462 


1* 


4 




1288 


676 


C27H33CIN4O2 


482 


2* 


6 
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Table 27 (continued) 





Example 


Compd. No. 


Mf>|pr^ij|flr Pormiils) 

IVIWICrVrUiai 1 UIIIIUICl 


coi/ivio m/6 


ViAlrl /mn^ 


Yieia (%) 


5 


1289 


677 








0 




1290 


678 






Q* 
0 


y 




1291 


679 


^27'^32^"^3^2^ 




1 


3 




1292 


680 


23 '29 3 2^ 


0<cO 


0* 


6 


10 


1293 


681 


^25''34^"^3^3 




0* 


5 




1294 


682 


^27''38^"^3'^3 


AQQ 


0* 


4 




1295 


683 


024''32^ ^3^2'^2 




A * 

1 


4 


15 


1296 


684 


^26'' 36^" ^3^4*^2 






5 


1297 


685 


^24'' 32^ "^3 '^4^2 


O^D 


n* 
0 


7 




1298 


687 


^25''30^' ' '3'*^2 


AAf\ 


24 


Q 




1299 


688 


^27"28^ ' '^6'^3^2 




28 


98 


20 


1300 


689 


26^29 4^2 


4oo 


23 


99 




1301 


690 


^25"29°'^"^3^2 


0 1 0 


26 


99 




1302 


691 


^27''35^"^4^2 


AQ*i 


24 


97 


25 


1303 


692 


P H PIW Pi 
^26^32^ ■'^3^3 




24 


Q 


1304 


693 


P i-i PIP M r\ 
^27'' 28^ "^6 "^3^2 


bfo 


16 


55 




1305 


-694 


^27"34^"^3^3 




25 


Q 




1306 


695 


P M PIM r\ 
^27'^32'^''^3^4 


^ no 


12 


47 


30 


1307 


696 


P^ H PIP M O 
^26"29^''^3'^3^3 


0^4 


25 


95 




1308 


697 


^26'^29^"m^2 


4DO 


A C 
IO 


64 




1309 


698 


P H PIM r\ 
^27^35*-' "^4^2 


4oo 


24 


Q 


35 


1310 




P I-I PIM O 
^26'^32^"^3^3 


4/U 


26 


Q 




1311 


700 


p* H PIM r\ 

*^27"32^"^3^4 


498 


15 


62 




1312 


701 


p H PIM r\ 
'^27"32^"^3^3 


482 


11 


44 




1313 


702 


^26''29^"^ 3'^3^2 


OUO 


do 


94 


40 


1314 


703 


**^28''36^"^3*-'2 


4O4I 


2b 


Q 




1315 


704 


P H PIM 
^25''29^"^4^4 


4oo 


11 


43 




1316 


705 


P^.W PIM P Q 
^24'^30^"^3^2^ 


4bO 


25 


Q 


45 


1317 ' 


706 


P^ H PIM P Q 
24'' 30^ 3^2 ^ 


4b0 


25 


Q 




1318 


707 


P««H«PIF M Pi 
^28"29^" 3'^3^2 


OUO 


15 


55 




1319 


708 






OC 


92 




1320 


709 


C«.H«^PIN O 
24 30 3 2 2 




OA 

20 


Q 


50 


1321 


710 


P^^H^RrPIM n Q 
23 27 IIN3 ^2 w 




25 


94 




1322 


711 


CocHooC 1 N oOo 


458 


26 


Q 




1323 


712 


C27H30CIN3O2S 


496 


26 


Q 


55 


1324 


713 


C24H30CIN3O3 


444 


26 


Q 




1325 


714 




493 


12 


50 




1326 


715 


C23H28CIN302S 


446 


24 


Q 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


V/!_|_| /,r,n ni^ 

Yield (mg) 


Yield (%) 




1327 


716 




479 


32 


Q 


5 


1328 


71 7 


C23H27CIN4O5 


475 


23 


95 




1329 


718 


C23H29CIN4O2 


429 


24 


Q 




1330 


719 




430 


24 


Q 


10 


1331 


720 


C23H27BrCIN303 


510 


24 


95 




1332 


721 


C24H31CIN4O2 


443 


22 


98 




1333 


722 


^26'^32^''^3*^3 


470 


9 


37 


15 


1334 


723 


^251^31 ^^^402 


455 


10 


44 


1335 


724 


^29'^38^"^3^2 


496 


28 


Q 




1336 


725 


C32H34CIN303 


544 


26 


95 




1337 


726 


C27H33CIN4O3 


497 


3 


11 


20 


1338 


727 


^25'~'29^'2'^3^2 


474 


25 


Q 




1339 


728 


C25H31CIN4O2 


455 


21 


92 




1340 


729 


C25'^29CIN404 


485 


26 


Q 


25 


1341 


730 


^25'^29^'2'^3^2 


474 


21 


90 


1342 


731 


C27H32CIN3O3 


482 


10 


41 




1343 


732 


^26^ 28^ '^4^^302 


526 


27 


Q 




1344 


733 


^28"36^"^3^3 


498 


22 


89 


30 


1345 


734 


'^26'~'28^"~4'^3^2 


526 


25 


94 




1346 


735 


^26'' 28^' ^4*^3^2 


526 


23 


87 




1347 


736 


C26H30CIF3N4O2 


523 


24 


78 


35 


1348 


737 


C26H28CIF4N3O2 


526 


21 


66 


1349 


738 


C25H32CIN3O3 


458 


23 


84 




1350 


739 




479 


19 


66 




1351 


740 


C24H31CIN4O5 


489 


23 


77 


40 


1352 


741 


C23H27CIN4O4S 


491 


26 


88 




1353 


742 


1 1 Ilk. 1 

C24H30CIN3O3S 


476 


23 


82 




1354 


743 


^23*^28^' N3O3 


430 


21 


81 


45 


1355 


744 


^26''32^"^3^2 


454 


25 


91 


1356 


745 


C27'^36C'N303 


486 


23 


80 




1357 


746 


C26l^35CIN402 


471 


27 


96 




1358 


747 


C25*^29C'^3N303 


612 


23 


74 


Kn 
ou 


1359 


748 


C^23*^28C'N302S 


446 


22 


82 




lobU 


/Ol 


^24"30^"^3^3 


AAA 


0 
0 


11 




1361 


752 


^25'~'26^'f^6^303 


566 


7 


20 


55 


1362 


753 


C24H27CIN4O3 


455 


6 


22 




1363 


754 


C23H27CI2N303 


464 


8 


29 




1364 


756 


C24H30CIN3O4 


460 


6 


22 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1365 


756 




475 


5 


18 


5 


1366 


757 




474 


5 


18 




1367 


758 


^25 '30 3 5 


488 


5 


18 




1368 


759 


Co^HotCIFoNoOa 
^*i4 ^ci o o 4 


514 


6 


20 


10 


1369 


760 


c.'v Vb^ ' 4' o 


516 


6 


18 




1370 


761 


dA dxy^ 4' J 


516 


3 


10 




1371 


762 




498 


2 


95 




1372 


763 


23 '28 3 3 


430 


4 


95 


15 


1373 


764 


CovtHonCINoOo 
24 30 3 2 


428 


g 


42 




1374 


765 


CoeH^^CiN'aOo 
25 *32^"'3^2 


442 


10 


47 




1375 


766 


29 3 3 2 


496 


10 


42 


20 


1376 


767 


^^25 32 3 4 


506 


8 


' 32 




1377 


768 


24 29 3 2 


506 


9 


35 




1378 


769 


CokHoqCIFoNoOo 

25 29 3 3 3 


512 


6 


22 


25 


1379 


770 


25 '28 4 3 2 


514 


3 


10 


1380 


771 


25 '28 4 3 2 


514 


10 


37 




1381 


772 


25 '29 3 3 2 


496 


3 






1382 


773 


26 '36 3 3 


474 


10 




30 


1383 


774 


woo H OrtW ll\'^Cjr>0/> 

23 30 3 2 2 


480 


12 


50 




1384 


775 


C/«-^Ho aCI N aO a 
27 38 3 3 


488 


14 


57 




1385 


776 


29 '34 3 3 


508 


12 




35 


1386 


777 


^24' '29*^ ' 3*^3^3 


500 


22 


87 


1387 


778 


Co^HqoCIoNviO^i 
^^24 '28 2 4 4 


507 


s 


22 




1388 


779 


^24^29^^2^3^2 


462 








1389 


780 


24 29 4 4 


473 


15 


65 


40 


1390 1390 


781 781 


26 '31^"^4^2 


467 467 


7* 


20 20 




1391 


782 


CocHooCINoOo 
25 '32 3 3 


458 


8* 


23 




1392 


783 




472 


7* 


19 


45 


1393 


784 


^26' '31 3' ^3^2 


510 


7* 


"17 




1394 


785 


CoeHo>iCINoO>i 


488 


6* 


17 




1395 


786 


CoaHooCINoOo 

cA c8 3 2 


426 


22 


9 




1396 


787 


25 '30 3 2 


440 


21 


94 


50 


1397 


788 


25 '27 3' ^3 2 


494 


4* 


14 




1398 


789 


C25H30CIN3O4S 


504 


9 


35 




1399 


790 


C24H27CI2N3O2 


460 


5* 


16 


55 


1400 


791 


C24H27CIN4O4 


471 


3* 


10 




1401 


792 


C25H27CIF3N3O3 


510 


5* 


16 




1402 


793 


C25H26CIF4N3O2 


511 


5* 


16 
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Table 27 (continued) 





CXaiTipie 


OUlTipu. INU. 


iViOiecuiar rurrnuio 


coi/ivio iM/e 




TieiU \/o) 




1 AnQ 




n i-i PIP Ni n 


O 1 <1 


0 


1 D 


5 


1 *fu*f 




n H PIP N O 


AQA 

*fo4 


0 


91 

^1 




14UO 


TOR 


^23^28^ "^3^2^2 


4/0 


A* 
4 


i A 
14 




14UD 




^2l"36^"^3^3 


ASA 
4o0 


7* 


^y 


10 


i Af\7 


7QQ 

/ yo 




OUD 


Q 
0 


1 0 




1 4Uo 


/ yy 


^24'^27^''^3'^3^3 


AQQ. 


0 


1 1 




1 H\Ja 


ouu 


^24"26^'2'^4^4 


OUO 


0 


1 0 


15 


1 /! 1 n 
1 'fl U 


oU 1 


P W PIM P 


4DO 


1 ^ 


Ai 

H 1 


14 1 1 




^25'^30^"^3^3 


4ob 


c* 
b 


lb 






oOo 


^26''32^''^3^3 


4/U 


ti* 
0 


lb 




l4lo 


oU4 


^26''29^" 31^3^2 


oUo 


Q* 


OA 


20 


l4l4 


one 


C26H32CIIM3U4 


4ob 


b 


lb 




1410 


one 
oUb 


^24 27'^'^^' '^3^2 


oUb 


b 


1 4 




14 lb 




^27"32^''^5^3 


ol U 




U 


25 


141 / 


oUo 


^26"33^"^403 


4oo 




u 


1418 


O Aft 

809 


^25''30^'2'^4^3 


oOo 


OA 0 

30.2 


Q 




1419 


810 


C30H35CIN4O4 


001 


04 A 

31 .0 


Q 




H /lOrt 

14*^0 


oil 


Ul /^i M 
C25H29CI2N5O5 


CCA 

obU 


OA /I 
OO.4 


r\ 
U 


30 


14^:1 


Q H O 
Olil 


^24'^31^"^4^3^2 


OilO 


OC A 


QQ 
00 




14^^ 


OHO 

olo 


^26''30^'"3'm^3 


boy 


OA C 


7A 




4 >IOQ 

l42o 


814 


C26n3oCIF3N404 


ccc 

boo 


22.7 


/b 


35 


1424 


815 


0 Ul OIC Ki ^ 

C26n29CIF4N403 


CC7 


oc 0 

25.8 


OC 

85 


14^0 


o1 D 


^ Ul ^IC KI 

*^26'^30^''^3'^4*-'3 


coo 
boy 


oc 0 
^b.o 


oc 
ob 




14^b 


0 H "7 

01 / 


^26'^29^"^4'^4^3 


CC"7 

bb/ 


oe 0 


DO 
00 




14^/ 


fii Q 


r* Ul RrPIM P 

^25"30°'^"^4^3 


bol 


07 1 
^/ .1 


on 
yu 


An 


14^o 


ol y 


P Ul PIP M P 
^27"29^"^6'^4^3 


DU/ 


lo.y 


AO 

4^ 




1 4^y 






bl b 


1 4.1 


bl 




1 4oU 


DO H 


Ul r*l M 0 
^24*^28^ '2'^4^5 


coo 
bilo 


4U 


ob 


45 


1 4ol 




^23'' 30^ "^3^3^ 2 


4yb 


A A 
41 


QQ 

yo 


1 4o^ 




^26'^31^"^4^3 


^ QQ 

4oo 


AQ 

4o 


r\ 
\J 




14oo 


o^4 


p Ul r*iM 0 
^27'^38^''^3^4 


bUo 


Q7 
0/ 


00 




1404 




P Ul PIM P 
^29'^34^''^3^4 


0^4 




01 


50 


14oO 




Ul f^lC M P 
^24'^29^"^3'^3^4 


bl b 


An 
4U 


Q7 
0/ 




1 •too 




P**H*.PIN.n^ 
*^26''3 1 M^3 


Af{'\ 

•rOO 


0 1 


79 




1437 


828 


C25H29CIF3N3O4 


528 


40 


86 


55 


1438 


829 


C25H28CIF4N303 


530 


45 


97 


1439 


830 


C25H28CIF4N3O3 


530 


35 


74 




1440 


831 


C24H29BrCIN303 


523 


45 


98 
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Table 27 (continuecQ 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mQ\ 


Yield 




1441 


832 


Z4- 'Z9 2 3 3 


478 


38 


91 


5 


1442 


833 




488 


38 


87 




1443 


834 


25 29 3 3 3 


512 


42 


93 




1444 


835 


Co^H'SACINoOri 
24 "30 3 3 


444 


43 


w 


10 


1445 


836 


25 '32^ 3^3 


458 


37 


Q1 




1446 


837 


25' '29 3 3^3 


512 


41 


Q1 




1447 


838 


26 34 3 4 


488 


34 


78 


15 


1448 


839 


27 '36 3 6 


534 


37 


7i 


1449 


942 


27' "30^"^ 6 3^2 


578 


17 

1 r 


*rO 




1450 


997 


^26' *34^ 3^2 


456 


7 fi* 


^0 




1451 


998 


27 *33^'' 3 3 2 


524 


ft 
w 


1 9 


20 


1452 


999 


^27''36^"^3^2 


470 


Q 
0 


OA 




1453 


1000 


27 '36 3 3 


486 


g 






1454 


1001 


28''38^"^3^3 


500 


A 


1 \j 


25 


1455 


1002 


27 33^" 3'^3^3 


540 


q 




1456 


1003 


^28''38^"^3^2 




7 






1457 


1004 


^^28 3 8 V " ^ 3*^4 




1 1 


ou 




1458 


1005 


^29''40^"^3^5 




Q 




30 


1459 


1006 


^30'^42^ ' ^3^4 


544 


□ 
0 






1460 


1007 


32 '46 3 5 


589 


7 


17 




1461 


1008 


^25 ''3 1 ^ " '4^3 


471 


£w 


7Q 


35 


1462 


1 009 


^26 33^ '4^4 


f^m 
o\j \ 




Q7 


1463 


1010 


27 "35 4^4 




00 


Q 




1464 


1011 


^27 '•35^ ' ' ^4^3 




0£ 


^A 




1465 


1012 


27 '35 4 5 


531 


P7 


77 


40 


1466 


1013 


28 37 4^6 


561 


14 


'\7 
0 / 




1467 


1014 


29' '39^" ^4^5 


559 




00 




1468 


1015 


^31' '43 ^4^8 


603 




Do 


45 


1469 


1018 


26 '34^" ^3^4 


488 


13.0* 


Ox7 




1470 


1019 


OAaHoaOINnOf 

28 '38 3 5 


532 


13.4* 


'\7 




1471 


1020 


CocHooCINoO>i 

25 32 3 4 


474 


12.7* 


40 




1472 


1021 


26 '28 6 3 4 


596 


13.8* 




50 


1473 


1022 


25 '32 3 4 


474 


1 4.2* 






1474 


1023 


C25H32CI N3O2 


442 


11.5* 


32 




1475 


1024 


C26H34CIN3O5 


504 


12.0* 


30 


55 


1476 


1025 


C27H36CIN3O4 


502 


14.7* 


37 




1477 


1026 


C29H40CIN3O5 


546 


13.5* 


32 




1478 


1027 


C26H34CIN3O4 


488 


11.9* 


31 
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cxompie 


OnmrtH Kin 


ivioiecuiar runTiuia 


coi/ivio m/e 


Tieiu \mg; 


T I8IU \ /o) 






1 noR 

1 U^O 


p u PIP M n 


D 1 u 


1 H.O 


ol 


5 


f *tOU 


1 U^sl 


H PIN O 


ARR 
f 00 


1 'r.U 


Oo 






1 Uou 


P W PIF M n 
^24''27^"^3'^3^3 


4yo 


1 4.U 


oO 






1 Uoi 


P H PIM n 
^24"30^"^3*-'3 


AAA 
444 


1 U.4 


^y 


10 




1 yjoc. 


P W PIM Pi 
^25"32^"^3^4 


/IT A 


1 H .y 


jy 




1 AAA 


1 uoo 


P t-l PIM O 


/I /to 


1 0.0 


0/ 








P l-l PIM n 
^26''34^'*^3^5 


OU'f 


10./ 


Q/t 
O'f 


15 


i *f oD 


1 UoO 


P l-l PIM P 
^27'^36^''^3^4 


ou^ 


1 D. / 


/lO 

4^ 


i /lav 


1 Uoo 


^29'^40^"^3^5 


04/ 


10.0 


00 




i ylfifi 
l4oo 


1 Uo/ 


^26"34^"^3^4 


4oo 


H /I 1 * 
14.1 


OA 
00 






1 Uoo 


^27'^30^''^6'^3^4 


01U 


1 / .0 


07 
0/ 


20 




1 uoy 


Ul r^iM r\ 
^25"32^"^3^3 


/ICQ 

40o 


10.1 


>l 4 

41 






1 U4U 


^24'^27^"^3'^3^3 


A QQ 

4yo 


H K /I* 
10.4 


jy 






1 U41 


^24"30^''^3^3 


444 


i 0 7* 


OC 

oO 


25 


4 /loo 

i4yo 


lU4^ 


^22*^26^'^' '^4^2 


Anc 
490 


10.4 


25 


1494 


1 U4o 


22 26 2 4 2 


449 


H H 4 * 

n . 1 


29 




14yb 


1 044 


C23H29CIN4O2 


429 


0.2 


4 A 

14 




i4yo 


1 U4t3 




44o 


H 0 /I* 


00 
00 


30 


i4y/ 


1 U4d 


^22"25 3 4 2 


A 00 

4oo 


1 0.0 






i4yo 


1 U4/ 


r> |_| r^iM 
024^3^ OIIN4U2 


44o 


4 0 i * 


00 
o<i 




4 AQG 

i4yy 


4 /\A O 

iU4o 


^25^^33^'N405 


OUO 


4 C 4 * 

Ib.l 


39 


35 


H Cf\f\ 

lOUU 


lU4y 


^23*^28^'^ "^4^2 


OU/ 


12.0 


29 


lOUl 


1 Uou 


^28"38^''^3^4 


01 b 


o9.^ 


r\ 
U 






lU0 1 


^28"38^"^3^2 


/I Q/l 

4o4 


o4.0 


r\ 
U 




lOUO 


1 UO^ 


r* Ul r^iM 0 
^29"40^''^3*-'5 


04O 


14.0 


OQ 

oy 






1 UOO 


P Ul PIM Pi 
^30'^42^"^3^4 


K.AA 
044 


11 .0 


00 




lOUO 


lUo4 


^32H46^"^3^5 


coo 
Ooo 


4 0 0* 


04 

ol 




1 ouo 


1 Uoo 


0 Ul r*iM 
^29'^40^''^3^4 


OoU 


AA C* 

44.0 




45 


lou/ 


1 UOO 


C Ul /^IC M 0 

^30" 36^ ' "^6 "^3^4 


ceo 


40. 0 


r\ 
U 


lOUo 


lUO/ 


^28 '^38^ "^3^3 


OUU 


H 4 0* 
11 ./I 






i coo 

1 ouy 


1 uoo 


P Ul niM 0 

^27^36^"^3^3 


40D 


OO.O 


r\ 
vj 




lO 1 u 


luoy 


P Ul PIF M 0 
^27'^33^"^3'^3^3 


04U 


41 .4 




50 


ion 


1 uou 


p Ul PIM r% 
^29"40^"^3^4 


OoU 


lo.o 


07 
of 




1512 


1061 


^30 36 6 3 4 










1513 


1062 


C28H38CIN3O3 


500 


39.9* 


Q 


55 


1514 


1063 


C27H36CIN3O3 


486 


12.0* 


35 




1515 


1064 


C27H33CIF3N3O3 


540 


37.8* 


Q 




1516 


1065 


C28H38CIN3O4 


516 


12.3* 


34 
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Table 27 (continued) 



5 



15 



25 



30 



35 



40 



Example 


Compd. No. 


Molecular Pomnula 




ViAlrl /m/>t\ 

Tieia vnigj 


Tieiu \ /o) 


1517 


1066 


28' '38 3^2 




^n 7* 


9U 


1518 


1067 


29 '40 3 5 


<^4fi 


1*^ ft* 

1 0.0 


Q7 
0/ 


1519 


1068 


30 42^ ' '^3^4 


Pi A A 

0*T*f 


10.1 


QC 

oo 


1520 


1069 


C«^H^*CIN«Or 
^32''46^"^3^5 




1^.1 


QC 


1521 


1070 


^29 34^ " ^ 3^3*^ 2 




00.0 


yj 


1522 


1071 


^32''35^" M^3 




QO R 
Oy.D 


yo 


1523 - 


1072 


33 42^"^3^4 


sou 


idrt Q 


QQ 

yo 


1524 


1073 


^35''38*^' '^3^4 


F\C\C\ 


4U.O 


94 


1525 


1074 


^30''33^" 3'^3^4 




00./ 


91 


1526 


1075 


^31 ''33^"^3'^3^4 


ROA 


00 


Q*7 


1527 


1076 


^30''33^' '^4^5 


ooo 


QQ C 

00. 0 


94 


1528 


1077 


^31''33^'' 3'^3^3 


ooo 


QC fi 


84 


1529 


1078 


^30''34^"^3*^3 




Q4 7 


9o 


1530 


1079 


^31 ''36^ "^3^3 




QO A 


Q 


1531 


1080 


'^32''38^''^3^4 




QO 0 


97 


1532 


1081 


'^33''40^''^3^6 


0 1 U 


AC. C 


Q 


1533 


1 082 


^28"36^''^3^3 


AQQ. 


4. 1 


10 


1534 


1083 


^28'^36^"^3^3 


4yo 


a A* 
b.4 


16 


1535 


1125 


^30''32^'2'm^5 




Q yl* 
0.4 


8 


1536 


1126 


^30''32'^'^''m^5 




Q A* 
0.4 


7 


1537 


1127 


PIN n 

^32''35^"^4^3 




1 .0 


4 


1538 


1128 


^31 ''32^'^4'^3^3 


DUO 


>l Q* 
4.0 


10 


1539 


1129 


^31 ■^32^" 4'^3^3 


DUO 


iD.y 


1 4 


1540 


1130 


CaoHssBrCINsOs 


599 


5.r 


13 


1541 


1131 


C30H33CI2N3O3 


554 


6.4* 


16 


1542 


1132 


C3lH33CiF3N303 


588 


6.3* 


15 


1543 


1167 


C27H34CIN3O3 


484 


1.8* 


4 


Notes: indicates "yield (mg) of trifluoroacetate 
Q means "Quantitative". 









[Example 1544] Synthesis of 1-(4-chlorobenzvl)-4-rrN-(3.5-bis(trifiuoromethvl)benzoyl)glvcvl1aminomethvi]piperidine 
(Connpd. No. 1213) 



[0257] A dichloromethane (1 mL) solution of 3,5-bls{trifluoromethyl)benzoyl chloride (0.058 mmol) was added to a 
mixture of 1-(4-chlorobenzyl)-4-[(glycylamino)methyl]piperidlne (0.050 mmol) with chloroform (0.2 mL), a piperidl- 
nomethylpolystyrene (58 mg) and dichloromethane (0.75 mL). The resulting reaction mixture was stirred at room tem- 
perature for 2 hours, and methanol (1 .0 mL) was then added to the obtained mixture. The resulting mixture was stin-ed 
at room temperature for 30 minutes. The reaction mixture was loaded onto a Varian^M SCX column and washed with 
methanol (1 6 mL). The obtained crude product was eluted with a 2 M methanol solution of NH3 (6 mL) and concentrated 
to thereby provide 1-(4-chlorobenzyl)-4-[IN-(3,5-bls(trifluoromethyl)ben2oyl)g!ycyl]aminomethyl]piperidine (Compd. 
No. 1213) (24.0 mg. 90%). The purity was detennined by RPLC/MS (100%). ESI/MS m/e 536.2 (M++H 
C24H24CIF6N3O2). 
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[Examples 1545 to 1547] 

[0258] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1544. Data of ESI/MS, yields (mg) and yields (%) are 
5 collectively shown in Table 28. 



Table 28 



10 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1545 


1214 


C23H24CIF4N3O3 


486.2 


22.2 


91 


1546 


1215 




467.9 


20.9 


89 


1547 


1216 


C22H24CIF2N3O2 


436.0 


19.3 


89 



/5 [Example 1 548] Synthesis of 4'[[N-(3-bromo-4-methylbenzoyl)glycvl]aminomethvl]-1 -(4-chlorobenzvl)piperidine 
(Compd. No. 1113) 

[0259] 3-Bromo-4-methylbenzoic acid (0.060 mmol), diisopropylcarbodiimide (0.060 mmol) and HOBt (0.060 mmol) 
were added to a solution of 1 -(4-chloroben2yl)-4-[(glycylamlno)methyl]plperidine (0,050 mmol) in chlorofomri (1 .35 mL) 
20 and tert-butanol (0.15 mL). The resulting reaction mixture was stirred at room temperature for 15 hours. The mixture 
was then loaded onto a Varian^"*^ SCX column and washed with methanel/chloroform = 1 :1 (12 mL) and methanol (12 
mL). The obtained crude product was eluted with a 2 M methanol solution of NH3(5 mL) and concentrated to thereby 
afford 4-[[N-(3-bromo-4-methylbenzoyl)glycyl]amlnomethyl]-1-(4-chlorobenzyl)piperidine (Compd. No. 1113) (16.1 mg, 
65%). The purity was determined by RPLC/IVIS (95%). ESI/MS m/e 494.0 (C23H27BrCIN302). 

25 

[Examples 1549 to 1619] 

[0260] The compounds used In the present Invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of 1548. The obtained products, if necessary, were purified by pre* 
30 parative TLC to provide the objective compounds. Data of ESI/MS, yields (mg) and yields (%) are collectively shown 
in Table 29. 

[0261] Compd. No. 1422 was obtained as a by-product of Compd. No. 1418: 5.6 mg, yield: 25%; ESI/MS m/e 447.2 
(C22H27CIN4O2S). 



Table 29 



40 



45 



50 



55 



Example 


Compd. No. 


Molecular Fomnula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1549 


1114 


C22H24BrCIFN302 


498.0 


20.2 


81 


1550 


1115 


C22H24CI2FN3O2 


452.2 


18.6 


82 


1551 


1116 


C23H27CIIN3O2 


539.1 


21.9 


81 


1552 


1117 


C23H27CIN4O4 


459.2 


18.7 


81 


1553 


1187 


C23H27BrCIN302 


494.0 


22.1 


90 


1554 


1188 


C24H27CIN403 


455.2 


17.2 


76 


1555 


1189 


C25H29CIN403 


469.2 


21.1 


90 


1556 


1190 


C22H26CIFN402 


433.2 


20.4 


94 


1557 


1241 


^23'^24^'2^3^3^2 


502.0 


22.5 


90 


1558 


1242 


C23H27CIFN3O2 


432.2 


21.2 


98 


1559 


1243 . 


C23H27CI2N3O2 


448.0 


21.6 


96 


1560 


1244 


C22H26CIIN4O2 


541 .0 


26.4 


98 


1561 


1245 


C22H25CIF2N4O2 


451.0 


21.3 


94 


1562 


1246 


C21H27CIN4O2 


403.2 


19.4 


96 


1563 


1247 


CasHsoCINaOaS 


524.0 


24.7 


94 
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Table 29 (continued) 





Example 


Compd. No. 


l\4olecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1564 


1248 


C22H25CIN4O5 


461.0 


20.7 


90 


5 


1565 


1282 


C25H26CIF3N4O3 


523.2 


25.0 


96 




1566 


1283 


Cq'5Ho7CIqNqOo 
^0 c 0 0 


464.2 


12.2 


53 




1567 


1284 


C22H25BrCIN303 


496.0 


24.1 


97 


10 


1568 


1285 


CooHocCUNqOo 


450.2 


21.8 


97 




1569 


1342 


C22H24BrCl2N302 


514.0 


27.2 


Q 




1570 


1343 


C23H27CI2N3O2 


448.0 


21.4 


95 




1571 


1344 


C22H24CI2IN3O2 


560.0 


27.0 


96 


15 


1572 


1345 


CoaHoflCINaOo 


430.2 


23.8 


Q 




1573 


1346 


CooHosCMNaOa 


542.0 


29.4 


Q 




1574 


1350 


CoiHoeCINoOoS 


420.0 


13.0 


62 


20 


1575 


1354 


C^dHooBrC INFO'S 


537.2 


5.2 


19 




1576 


1358 


C23H26CIN5O2 


440.2 


21.8 


99 




1577 


1383 


CqoHoaCUFoNqOo 

^ <:4 c 0 J ^ 


502.0 


20.0 


80 


25 


1578 


1384 


ConHooBrCINoOoS 


486.0 


21.0 


87 


1579 


1385 


CooHsoCINoO^S 


540.2 


23.8 


88 




1580 


1386 


woo ri on CI N 0 Oo 


476.0 


20.0 


84 




1581 


1414 


CoiiHooCloNAOo 


491.0 


0.8 


3 


30 


1582 


1418 


CooHpeCINcOoS 

CO ZD 9 c 


472.0 


10.4 


44 




1683 


1436 




504.2 


26.8 


Q 




1584 


1600 


CpoHpfiCIFoN.Op 

tio do 0 4 


483.2 


16.5 


68 


35 


1585 


1601 


Coq Hoc C 1 F'a N aO 0 


499.0 


20.0 


80 


1586 


1602 


CoiHoABrCIN^Oj) 

£1 err 4 c 


481.0 


18.1 


75 




1587 


1603 


C01H04CUN4O0 


435.0 


5.5 


25 




1588 


1604 


CpyHonCINoOo 
c/ ou 0 0 


492.0 


18.6 


76 


40 


1589 


1605 


C21H27CIN402 


415.2 


18.1 


87 




1590 


1609 


CooHocNoOnS 
cJ cD 0 c 


500.0 


18.3 


73 




1591 


1659 


CooHoftC oNaOo 

CC CO C *t c 


449.0 


366.0 


83 


45 


1592 


1664 


C^d-HooFoNjiOoS 

c*fr «ca 0 f c 


495.2 


13.7 


55 




1593 


1665 


C24H0QF3N4O3S 


511.2 


14.9 


58 




1594 


1666 


C23H20F2N4O2S 
cO CO C 1 C 


463,2 


12.9 


56 




1595 


1667 


C22H27Br2N303 


542 


26.1 


96 


50 


1596 


1668 


CoaHoaFoNaOo 
c4 JU c 4^ c 


445 


22.9 


Q 




1597 


1669 


C24H31FN4O2 


427 


24.0 


Q 




1598 


1670 


C24H31IN4O2 


535 


28.1 


Q 


55 


1599 


1671 


C25H31F3N4O3 


493 


26.8 


Q 




1600 


1672 


C25H31F3N4O2 


478 


24.7 


Q 




1601 


1673 


C24H29BrCIN302 


508 


24.9 


98 
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Table 29 (continued) 



5 



10 



15 



25 



30 





OOrTipu. INU. 


iviuiecuiar rurrnuia 


col/Mo m/e 


YiolH imn\ 
Tieiu V'l<9/ 


YieiU ( fo) 


1 RHP 


1fi74 

1 O / H- 


P M Rr FM n 




c.0.0 


Oft 

yD 


1 ow/o 


1 Or 9 




*fOO 


^ 1 .D 


yy 


1 OU*f 






A1 7 


1 1 .4 


p 


1 DUO 


1 Of / 


rl26 Orr IN^Ug 




OQ A 


yo 


1 DUD 


1 R7ft 

1 D/^O 


^22'' 26 '^"^4^2 


0^:0 


07 4 


p 


1 DU/ 


1 R7Q 


V-/22 26 ^ ' 4^2 




dc.A 


vj 


1 DUO 


1 DoU 


^23"26'^4'^4^3 


*I-Oo 


OK K 


p 


1 Duy 


1 DO 1 


P W F M P 
^23'^26'^4'^4^2 


4D/ 




QQ 

yy 


IDI U 


1 OO^ 


023n26DrUlrlN3vJ 


4yo 


0/1 0 


98 


ID II 


IDOO 


U27'^28t*'^2'^4^4 


boo 


Q 4 a 
01 .0 


r\ 
U 


ID l£ 




^29"31 '^2'^5^3 


con 
00b 


^0.0 


U 


1 D1 0 


iboo 


^29"32'^'^5^3 


01 0 


01 .1 


U 


1 D 1 4 


i AAA 
1 DoO 


L/ y n 0 ^ Dri N 0 0 


0/0 


OQ A 

^y.D 


U 


1 D 10 


IDO/ 


P U IM PI 

^29"32"^5^3 


b^b 


QO A 
0^.4 


u 


1616 


1688 


CggHaaCINgOa 


534 


28.2 


Q 


1617 


1689 


C30H32F3N5O4 


584 


31.7 


Q 


1618 


1690 


C30H32F3N5O3 


568 


30.6 


Q 


1619 


1691 


C29H3oBrCIN403 


599 


31.4 


Q 


Note: ( 


3 means "Quantitative". 



[0262] For example Compd. Nos. 1245 and 1600 exhibited the following NMR spectra. 

[0263] Comps. No. 1245: NMR (270 MHz, CDCI3) 6 1 .20-1 .97 (m. 7H), 2.80-2.86 (m, 2H), 3.19 (t, J = 6.5 Hz, 
2H), 3.43 (s, 2H), 4.02 (d, J = 5.3 Hz, 2H). 5.52 (br s. 2H), 6.44 (d. J = 1 1 .9, 6.6 Hz, 1 H), 7.02 (brs, 1 H), 7.21 -7.32 (m. 5H). 
35 [0264] Connpd. No. 1600: ^H NMR (270MHz, CDCI3) 5 1 .25-1 .97 (m, 9H), 2.82-2.87 (m, 2H), 3.21 (t, J = 6.5 Hz, 2H), 
3.44 (s, 2H), 4.06(d, J = 5.1 Hz, 2H), 5.98 (brs, 1H). 6.71 (d, J = 8.3 Hz, 1H), 6.87 (br s, 1H). 7.26 (s, 4H), 7.43 (dd, 
J = 5.9 Hz, 1H),7.64 (s, 1H). 

[Example 1 620) Synthesis of 1 -(4-chorobenzyl)-4-[[N-(4-lsopropylphenylsulfonyl)glycyl]aminomethyl]plperidine 
40 (Compd. No. 869) 

[0265] A (piperidlnomethyl)polystyrene resin (28 mg, 2.8 mmol/g) and 4HSopropylbenzenesulfonyl chloride (1 .5 
equivalents) were added to a chloroform (2 mL) solution of 1 -(4-chlorobenzyl)-4-[(glycylamlno)methyl]piperidine (14.8 
mg, 0.05 mmol). The resulting mixture was stirred at 25 °C for 16 hours, then filtered and concentrated to thereby 
45 afford 1-(4-chlorobenzyl)-4-[[N-(4-tsopropylphenylsulfonyl)glycyl]aminomethyl]plperidine (Compd. No. 869) (22.1 mg, 
92%). The purity was determined by RPLC/MS (86%). ESI/MS m/e 478 (M++H, C24H32N3O3S). 

[Examples 1621 to 1627] 

50 [0266] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1620. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 30. 



Table 30 



55 



Example 


Compd. No. 


Molecular Formula 


ESI/MS nn/e 


Yield (mg) 


Yield (%) 


1621 


865 


CagHgsCtNaOaS 


450 


16.2 


72 
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Table 30 (continued) 



5 



10 



Pvamnlp 


Comod No 


IVIUICTwUICII 1 UllliUICI 


Fm/M^ m/p 

EOlflVlw live 






1622 


866 




504 


8 8 




1623 


867 


^23 '24 6 3 3 


572 


8.0 


28 


1624 


868 


C23H30CIN3O3S 


464 


9.6 


41 


1625 


870 


C22H28CIN3O3S 


450 


8.8 


39 


1626 


871 


C25H34CIN3O3S 


492 


11.1 


45 


1627 


872 


C21H26CIN3O3S 


436 


9.6 


44 



[Example 1 628] Synthesis of 1 ■(4-chlorobenzyl-4-[[2-(3-(4-trifluoromethylphenyi)ureldo)acetyianrilno]methyl]pjperidine 
(Compd. No. 852) 

[0267] A (piperidinonnethyl)polystyrene resin (28 mg, 2.8 mmol/g) and 3-(trifluoromethyI)phenyl isocyanate (1 .3 
equivalents) were added to a chloroform (2 mL) solution of 1-(4-chlorobenzyl)-4-[(glycylamino)methyl]piperidine (14.8 
mg, 0.05 mmol). The resulting mixture was stirred at 25 **C for 16 hours, and an (aminomethyl)polystyrene resin was 
added to the obtained mixture. The resulting mixture was stirred at 25 °C for 1 6 hours to trap the remaining isocyanate. 
The obtained mixture was filtered and concentrated to thereby provide 1-(4-chlorobenzyl)-4-[[2-(3-(4-trlfluoromethylphe- 
nyl)ureido)acetylamino]methyl]piperidlne (Compd. No. 852) (19 mg, 78%). The purity was detennined by RPLC/MS 
(92%). ESI/IVIS m/e483 (M++H, C23H26CIF3N4O2). 

[Examples 1629 to 1641] 

[0268] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Exaniple 1628. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 31 . 

Table 31 



35 



40 



45 



50 



Example 


Compd. No. 


l\^olecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1629 


851 


C23H26CIF3N4O2 


483 


13.2 


55 


1630 


853 


C22H27CiN402 


416 


8.5* 


32 


1631 


854 


C23H29CtN402 


429 


11.4* 


42 


1632 


855 




429 


io.r 


37 


1633 


856 


C24H29CIN4O3 


457 


10.3* 


36 


1634 


857 


C23H29CIN4O3 


445 


10.9* 


39 


1635 


858 


C23H29CIN4O3 


445 


8.6* 


31 


1636 


859 


^22^26^ I2N4O2 


449 


11.0* 


39 


1637 


860 


C23H26CIN5O2 


440 


9.2* 


33 


1638 


861 


C22H27CIN4OS 


431 


13.3 


62 


1639 


862 


C23H29CIN4OS 


445 


15.3 


69 


1640 


863 


C23H29CIN4O2S 


461 


14.7 


64 


1641 


864 


C23H29CiN402S 


461 


13:1 


57 


Note : * indicates "yield (mg) of trifluoroacetate". 



[Example 1 642] Synthesis of 1 -(4-chlorobenzyl)-4-[[N-(3-ethoxybenzoyl)-D-phenylalanyl]aminomethyl]piperidine 
55 (Compd. No. 2091) 

[0269] Triethylamine (0.090 mL), N-(tert-butoxycarbonyl)-D-(phenylalanine) (122 mg), EDCI (89 mg) and HOBt (62 
mg) were added to a chlorofomri (3 mL) solution of 1 -(4-chlorobenzyl)-4-(amlnomethyl)plperldlne (1 00 mg). The result- 
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ing mixture was stirred at room temperature for 17 hours, and the reaction mixture was washed with a 1 aqueous 
solution of NaOH (2 mLx2) and brine (2 mL). The organic layer was dried and concentrated to thereby afford 1 -(4-chlo- 
roben2yl)-4-[[N-(tert-butpxycarbonyl)-D-phenylalanyl]aminomethyl]piperidine. 

[0270] The resulting 1 -(4-chloroben2yl)-4-[[N-(tert-butoxycarbonyl)-D-phenylalanyl]aminomethyl]plperldine was dis- 
5 solved in methanol (5 mL), and a 4 M dioxane solution of HCI was then added to the solution. The obtained solution 
was stirred at room temperature for 19 hours and concentrated. 

[0271] Triethylamine (0.090 mL), EDCI (90 mg) and HOBt (68 mg) were added to a chlorofonn solution (1 mL) of 
the obtained residue and 3-ethoxybenzoic acid (80 mg, 0.48 mmol). The resulting mixture was stin-ed at room temper- 
ature for 17 hours. The resulting reaction mixture was washed with a 1 M aqueous solution of NaOH (1 .5 mLx2) and 
10 brine (1 .5 mL). The organic layer was dried, concentrated and purified by column chromatography (Si02, dichlorometh- 
ane/methanol = 95:5) to provide 1-(4-chlorobenzyl)-4-[[N-(3-ethoxybenzoyl)-D-phenylalanyl]aminomethyl]piperidine 
(Compd. No. 2091) (183.5 mg. 82%). The purity was determined by RPLC/MS (99%). ESI/MS m/e 534.0 (M++H, 
C31H36CIN3O3). 

15 [Examples 1643 to 1667] 

[0272] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of 1642. Data of ESI/MS, yields (mg) and yields (%) are collectively 
shown in Table 32. 

20 

Table 32 



25 



30 



35 



40 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1643 


2092 


C33H37CIN4O3 


572.8 


152.9 


64 


1644 


2093 


C27H36CIN3O3S 


518.0 


177.4 


82 


1645 


2094 


C29H34CIN3O3S 


539.9 


164.4 


73 


1646 


2095 


C28H38CIN3O3 


500.0 


139.1 


66 


1647 


2096 


C3iH42CIN303 


540.0 


161.7 


71 


1648 


2097 


C27H36CIN303 


485.8 


157.8 


78 


1649 


2098 




567.9 


172.2 


72 


1650 


2099 


C30H34CIN3O3 


519.8 


144.7 


66 


1651 


2100 


C32H38CIN3O4 


564.0 


181.5 


77 


1652 


2101 


C38H42CIN3O4 


639.9 


192.3 


72 


1653 


2103 


C33H40CIN3O4 


577.8 


159.9 


66 


1654 


2104 


C28H36CIN3O5 


530.1 


99.7 


45 


1655 


2115 


C27H36CIN3O3 


486.2 


122.9 


60 


1656 


2116 


^28'^ 38^ "^3^3 


500.1 


118.3 


57 


1657 


2117 


C28H34CIN5O3 


524,1 


98.3 


45 



45 

[Reference Example 29] Synthesis of 1 -(tert-butoxycarbonvl)-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl] 

piperidine 

[0273] N-[3-(Trifluoromethyl)benzoyl]glycine (4.22 g, 1 7.0 mmol), EDCI (4.25 g, 22.1 mmol), 1 -hydroxybenzotriazole 
50 hydrate (2.99 g, 22.1 mmol) and triethylamine (1 .72 g) were added to an anhydrous dichloromethane (200 mL) solution 
of 1-(tert-butoxycarbonyl)-4-(aminomethyl)piperidine (4.03 g). The resulting reaction mixture was stirred at 25 °C for 
20 hours, and H2O (1 00 mL) was then added to the mixture. The obtained mixture was extracted with dichloromethane 
(50 mL X 2). The extracts were combined, washed with HgO (50 mL x 2) and brine (50 mL), dried (over MgS04) and 
concentrated to thereby afford a yellow oil. The obtained crude product was purified by column chromatography (Si02, 
55 70% ethyl acetate-hexane) to provide 1*(tert-butoxycartDonyl)-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl] 
piperidine as a white solid (6.39 g, 85%). ""H NI\/IR(CDCl3, 300IVIHz) 5 1 .4 (s, 9H), 1 .0-1 .8 (m, 5H), 2.6-2.8 (m, 2H), 
3.15-3.3 (m, 2H), 4.0-4.3 (m, 4H), 6.6-6.7 (m, 1H). 7.64 (s, 1H). 7.60 (dd, 1H. J = 7.2. 7.2 Hz). 7.79 (d, 1H, J = 7.2 Hz), 
8.0 (d, 1H, J = 7.2 Hz), 8.11 (s, 1H). The purity was determined by RPLC/MS (97%). ESI/MS m/ 444.3 (M++H, 
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C21H28N3O4). 

[Reference Example 30] Synthesis of 4-r[N-(3-(trifluoromethyl)benzovi)glycyl]aminomethyl]piperidine 

[0274] A 1 M HCI-EtgO (55 mL) was added to a methanol (40 mL) solution of 1 -(tert- butoxycarbonyl)-4-[[N-(3-trifluor- 
omethyl)ben2oyl]gIycyl]amlnomethyl]piperidine (2.29 g, 5.16 mmol). The obtained mixture was stirred at 25 °C for 15 
hours, and the solvent was removed under reduced pressure. A 2 M aqueous solution of NaOH (100 mL) was added 
to the mixture, and the resulting mixture was extracted with ethyl acetate (100 mLx 3). The extracts were combined, 
washed with brine (50 mL), dried (over K2CO3) and concentrated to thereby afford a white solid. The obtained crude 
solid was purified by column chromatography (SiOa, methanol/dichloromethane/triethylamine = 7:6:1) to provide 
4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl]piperidine as a white solid (1.27 g, 72%). The purity was deter- 
mined by RPLC/MS (98%). ESI/MS m/e 344.1 (M++H, CigHgoNaOg). 

[Example 1658] Synthesis of 1-f3-(trifluoromethoxv)benzyn-4-r(N-(3-(trifluoromethyl)benzovl)glycvl)aminomethvl1 
piperidlne (Compd. No. 927) 

[0275] An acetonltrlle (1 .0 mL) solution of 4-[[N-(3-trifluoromethyl)benzoyl]glycyl]aminomethyl]plperldine (1 9.9 mg, 
0.058 mmol) and a {piperidinomethyl)polystyrene (55 mg, 2.7 mmol base/g resin) were added to an acetonitrile (1.0 
mL) solution of 3-(trifluoromethoxy)benzyl bromide (12.3 mg, 0.048 mmol). The obtained mixture was stirred at 60 °C 
for 2.5 hours. Phenyl isocyanate (6.9 mg, 0.048 mmol) was added to the cooled reaction mixture, and the resulting 
mixture was stirred at 25^C for 1 hour. The reaction mixture was loaded onto a Varian^M SCX column and washed with 
methanol (20 mL). The product was eluted with a 2 M methanol solution of NH3 and concentrated to provide 1 -[3-(trif- 
luoromethoxy)benzyl]-4-[(N-(3-(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (Compd, No. 927) as an off- 
white oil (22.8 mg, 91%). The purity was determined by RPLC/MS (99%). ESI/MS m/e 518.1 (M++H, C24H25F6N3O3). 

[Examples 1659 to 1710] 

[0276] The compounds used in the present Invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1658. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 33. 



Table 33 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1659 


876 


^23^26^3^302 


434 


6.3 


40 


1660 


876 


C23H25BrF3N302 


512 


4.3 


23 


1661 


877 


C24H25'^3N402 


459 


11.3 


68 


1662 


878 


C23H25F3N4O4 


479 


8.3 


48 


1663 


884 


C25H29F3N4O3 


491 


10.8 


61 


1664 


885 


C24H28F3N3O4S 


512 


9.0 


49 


1665 


886 


023^^25f^4N302 


452 


12.7 


78 


1666 


887 


024^25F6'^302 


502 


13.9 


77 


1667 


888 


023'^26F3'^303 


450 


11.5 


71 


1668 


889 


O29'^30F3'^3O2 


510 


12.4 


68 


1669 


890 


^27'^28F3'^302 


484 


12.0 


69 


1670 


891 


^23'^24^'2F3N302 


502 


11.4 


63 


1671 


892 


C24H28F3N3O3 


464 


11.7 


70 


1672 


893 


C24H26F3N5O5 


522 


13.9 


74 


1673 


894 


C26H32F3N3O3 


492 


11.3 


64 


1674 


895 


C24H28F3N3C2 


448 


4.8 


30 
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Table 33 (continued) 







^ompu. iNU. 


iviuiecuiar rormUia 


pCl/MQ m/a 
COI/IVIO iTVe 


Tieiu (nig^ 


TieiQ \ /o) 




1 D/ O 


oyo 


p 1-1 p M n 

024l-l25^ 3IM4VJ2 




1 7 R 




5 


1 D/ O 


flQ7 


C H P Nl 0 




Q 0 

y.^ 


ft7 




1 0/ / 


fiOft 

oyo 


i-i p M n 


A70 


o.y 


bb 




1 0/ O 


oyy 


UI p M r\ 
^24"28'^3'^3^3 




^ 0 7 
1 0./ 


QO 

o2 


10 


1 D/ y 


yuu 




*fy^ 


1 o.b 


r\ 




i f\Q.n 
1 DoU 


yu 1 


^29"30'^3'^3^2 


01 0 


i Q 7 

1 0./ 


7C 

/b 




1 Oo 1 


yu^ 


^23" 24 '^3'^ 5^6 




i 0 ft 

1 ^.b 


ft7 

b/ 


15 


1 oo^ 


yuo 


0 I-I P M 0 
^25'^30^3'^3O4 


4y4 


i yi n 
1 4,0 


7Q 

/y 


looo 


yub 


r* UI c M r> 
^25" 30"^ 31^3^2 ' 


4b^ 


11 .2 


67 




1 oo4 


Qn7 

yu/ 


UI C M ^ 
^31"34^3'^3^2 


boo 


1 y.b 


Ab 




1 ooo 


yuo 


UI c M ^ 
^30^31 '^3rM4^J3 


bbo 


OO.4 


7e 
10 


20 


1 boo 


yuy 


UI c M 
^30r'3V 31^4^3 


ceo 
bbj 


HOC 

i^.b 


CO 

Do 




1 DO/ 


yiu 


r» u 01 P M 
^23"24^'2'^3'^3^2 


bO^ 


11.0 


CH 

b 1 




1 boo 


y 11 


r* UI oic Ki r\ 
^23"25^'»^3'^3^2 


4bo 


OA 0 

20.2 


on 
89 


25 


1Do9 


9 12 


^23"24°'^2'^3'^3*^2 


590 


OA 0 

20.2 


AC 

95 


1 690 


9 lo 


UI c M 
^24'^28'~3'^3^3 


464 


12.6 


76 




1 by 1 


9 i4 


UI c M 
^30''32'~3'^3^3 


540 


1 3.9 


72 




^ coo 

1 by^ 


91 o 


^24^28 '^3'^3*-'3 


AG A 

464 


0 0 
0.0 


oc 
2b 


30 


1 byj 


91 b 


r' UI c M 
^22''25'^3'^4^2 


4ob 


0 c 
2.b 


0 
0 




1 by*f 


OH 7 

y 1 / 


0 UI cr M 0 
^22^25" 3'^4^2 


4ob 


0 7 
2./ 


A 

9 




ibyo 


9io 


^26''30^3'^3^4 


506 


0 A 
0.9 


00 

22 


35 


ibyb 


919 


UI c Ki 
^24"28'"3'^3^2 


448 


4 C A 

15.9 


AA 

99 


ibS/ 


920 


^24''25'"8'^3*^3 


518 


OA 0 
20.0 


81 




4 coo 
io9o 


921 


UI C KI 
C27H28F3N3O2 


484 


15.5 


OA 

89 




ibyy 


9^^ 


UI c Ki 
^20"26'^3'^3^2 


ono 
o98 


T 0 

/.o 


bi 


'rU 


1 /UU 


y^o 


LJ r'lp M n 
^29"29^''^3'^3^2 


01 >i 
b44 


HOC 

1 2.b 


AQ 

4o 




1 /Ui 


QOQ 

y^o 


UI EI M 0 
^24''25^6'^3^3 


Q 

b 1 0 


0 H yl 
21 .4 


OC 

ob 






QOQ 

y^y 


0 UI C M 0 C 

^24'^28'^3'^3^2^ 


A Qf\ 

4oO 


00 7 


r\ 
U 


45 


H 7nQ 


yoo 


L/^4n^oro[No0^i 


>l /I Q 

44o 


0 i 0 
21 .0 


yy 


1 7n/i 
1 fyJH 


QQi 

yoi 


UI c M Pi 
^24''25'^3'^4^2 


A CO 

4b9 


OH /I 

21 .4 


07 
y/ 




1 tUO 


yo^ 


w r^iP M 0 
^23"24^''^3'^4^4 


bio 


i 1; ft 
1 b.D 


ftO 

Do 




1 r UD 


yoo 


UI P M P 
^24"28'^3'^3^2 


440 


■1 ft ft 

1 b.b 


/ / 


SO 


1707 


934 


C22H25F3N4O2 


435 


18.0 


43 




1708 


935 


C23H25F3N4O4 


479 


15.1 


65 




1709 


936 


C23H25F3N4O4 


479 


15.4 


67 


55 


1710 


1615 


^24^^25^6^3028 


534.2 


26.3 


99 




Note: Q means "Quantitative". 
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[Example 1711] Synthesis of 1-[4-(dimethvlamino)benzvn-4-[[N-(3-(tiifluoromethyl)benzoyl)glvcyllam 
piperidine (Compd. No. 937) 

[0277] A methanol (1.0 mL) solution of 4-[[N-(3-(trlfiuoromethyl)ben2oyl)gIycyl]amlnomethyl]plper!dine (20.0 mg, 
5 0.058 mmol) and NaBHgCN (1 6.5 mg) were added to a 5% acetic acid solution (1 .0 mL) of 4-(dlmethylamino)ben2al- 
dehyde (30.4 mg, 0.204 mmol), and the resulting mixture was stln-ed at 60 "C for 1 9 hours. The solvent was evaporated 
to provide a solid. Acetonitrlle (2,0 mL) and phenyl isocyanate (6.9 mg, 0.048 mmol) were added to the solid, and 
resulting mixture was stirred at 25 °C for 1 hour. The reaction mixture was loaded onto a VarianTw SCX column and 
washed with methanol (20 mL), The obtained crude product was eluted with a 2 M NHa-methanol (6 mL), and the 
^0 eluate was concentrated to thereby afford 1-[4-(dimethylamino)benzyl]-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]ami- 
nomethyl]plperidine (Compd. No. 937) as an off-white oil (13.5 mg, 49%). The purity was detemfiined by RPLC/MS 
(87%). ESI/I\4S m/e 477.3 (M++H, C25H3iF3N402). 

[Examples 171 2 to 1729] 

15 

[0278] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to Example 1 71 1 . The obtained products, if necessary, were purified by preparative 
TLC (SiOg) to provide the obje'ctlve compounds. Data of ESI/MS, yields (mg) and yields (%) are collectively shown in 
Table 34. 

20 

Table 34 



25 



30 



35 



40 



45 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1712 


879 


C24H26F3N3O4 


478 


13.0 


62 


1713 


880 


C24H26F3N3O4 


478 


16.3 


78 


1714 


881 


C23H25BrF3N302 


512 


11.4 


51 


1715 


882 




526 


13.4 


58 


1716 


883 


C23H25CIF3N302 


468 


7.9 


39 


1717 


904 


C23H26F3N303 


450 


3.3 


17 


1718 


905 


C21H23F3N404S 


485 


27.7 


98 


1719 


938 


C23H24CIF4N302 


486 


8.6 


30 


1720 


939 


C23H24CIF3N404 


513 


11.0 


37 


1721 


940 


C23H26F3N303 


450 


5.5 


21 


1722 


941 


C24H24CIF6N302 


536 


11.2 


36 


1723 


987 




524 


17.6 


76 


1724 


1449 


C25H3QF3N3O2 


462 


21.6 


80 


1725 


1450 


C26H32F3N3O2 


476 


23.5 


85 


1726 


1452 


C27H35F3N4O2 


505 


5.1 


17 


1727 


1453 


C26H32F3N3O3 


492 


22.0 


77 


1728 


1454 


^25'^30^3'^3O3 


478 


21.4 


77 


1729 


1456 


C25H28F3N3O4 


492 


23.8 


83 



[Example 1 730] Synthesis of 1 -[3-hydroxy-4-methoxybenzyl]-4'[[N-(3-(trifluoromethyl)benzoyl)glycyllaminomethyl] 
piperidine (Compd. No.1452) 

[0279] A 5% acetic acid/methanol (1 .0 mL) solution of 4-[[N-(3-(trifluoromethyl)benzoyl)g!ycyl]aminomethyl]piperid- 
ine (20,0 mg, 0.058 mmol) and 3-hydroxy-4-methoxybenzaldehyde (33 mg) was added to a 5% acetic acid/methanol 
(1.0 mL) solution of NaBH3CN (16.5 mg), and the, mixture was stirred at 60 **C for 15 hours. The resulting reaction 
mixture was then loaded onto a Varian^w scx column and washed with methanol (1 5 mL). The obtained crude product 
was eluted with a 2 M NH3-methanol (5 mL) and cone ntrated to thereby afford 1-[3-hydroxy-4-methoxybenzyl]- 
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4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl]piperidine (Compd. No. 1452) (25.8 mg, 92%). The purity was 
determined by RPLC/IVIS (91%). ESI/IVIS m/e 480 (M++H, C24H28F3N3O4). 

[Examples 1731 to 1733] 

5 

[0280] The compounds used In the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1 730. The obtained products, if necessary, were purified 
by preparative TLC to provide the objective compounds. Data of ESI/MS, yields (mg) and yields (%) are collectively 
shown in Table 35. 

10 

Table 35 



15 



Example 


Compd. No. 


Molecular Fomnula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1731 


1455 


C24H28F3N3O4 


480 


24.0 


86 


1732 


1647 




490.2 


23.6 


96 


1733 


1649 




476.2 


23.1 


97 



[Example 1 734] Synthesis of 1'(4-benzylbenzyl)-4-[[N-(3-(trifluoromethyl)benzoyl)giycyi]aminomethyl]piperidine 
20 (Compd. No. 926) 

[0281] A chloroform (1.0 mL) solution of methanes u If ony I chloride (4.2 mg, 0.037 mmol) and a (plperidinomethyl) 
polystyrene (54 mg, 2.7 mmol base/g resin) were added to a chlorofonn (1 .0 mL) solution of 4-(benzyl)benzyl alcohol 
(8.7 mg, 0.044 mmol), and the resulting mixture was stirred at 25'C for 15 hours. 4-[[N-(3-(Trifluoromethyl)benzoyl) 

25 glycyl]aminomethyl]piperidine (15.1mg, 0.044 mmol) and Kl (2 mg) were then added to the reaction mixture, and the 
resulting mixture solution was further stirred at 65 "^C for 5 hours. Phenyl Isocyanate (5.2 mg) was added to the cooled 
reaction mixture, and the obtained mixture was stirred at 25 ''C for 1 hour. The resulting reaction mixture was loaded 
onto a Varlan™ SCX column and washed with methanol (20 mL). The obtained crude product was eluted with a 2 M 
methanol solution of NH3 (5 mL) and concentrated to thereby afford 1-(4-benzylbenzyl)-4-[[N-(3-(trifluoromethyl)ben- 

30 zoyl)glycyl]amlnomethyl]piperidlne (Compd. No. 926) as an off-white oil (5.6 mg, 29%). The purity was detemnined by 
RPLC/MS (94%). ESI/MS m/e 524.1 (M++H, C30H32F3N3O2). 

[Reference Example 31] Synthesis of 4-[[(N-(benzyloxvcarbonyl)glycyi)amino]methyl]-1-(tert-butoxycarbonyl) 
piperidine 

35 

[0282] Triethylamlne (2.8 mL, 20 mmol), N-(benzyloxycarbonyl)glycine (3.77 g, 18 mmol), EDCI (3.45 g, 18 mmol) 
and HOBt (2.43 g, 18 mmol) were added to a chlorofonn (80 mL) solution of 4-(aminomethyl)-1-(tert-butoxycarbonyl) 
piperidine (3.54 g, 1 6.5 mmol). The resulting mixture was stirred at room temperature for 1 5 hours, and a 2 IVI aqueous 
solution of NaOH (100 mL) was then added to the mixture. The organic layer was separated, and the aqueous layer 
40 was extracted with dichloromethane (100 mLx 3). The organic layers were combined, dried over anhydrous sodium 
sulfate, filtered and concentrated. The obtained crude product was purified by column chromatography (SiOg, ethyl 
acetate) to provide 4-[[(N-(benzyloxycarbonyl)glycyl)amlno]methyl]-1-(tert-butoxycarbonyl)piperidine as an amor- 
phous solid (6.27 g, 94%). 

45 [Reference Example 32] Synthesis of 4 [(glvcviamino)methyl]-1-(tert-butoxvcarbonyl)plperidine 

[0283] A methanol (1 00 mL) solution of 4-[[(N-(benzyloxycarbonyl)glycyl)amlno]methyl]-1 -(tert-butoxycarbonyl)plp- 
eridine (6.26 g, 1 5.4 mmol) was hydrogenated in the presence of a 5% palladium carbon (620 mg) at room temperature 
for 7 hours. The catalyst was removed by filtration through Celite, and the filtrate was then concentrated to thereby 
so afford 4-[(glycylamino)methyl)-1-(tert- butoxycarbonyl)plperldlne as a solid (3.84 g, 92%). 

[Reference Example 33] Synthesis of 4-[[(N'(2-aminO'5-chlorobenzoyl)glycyl)amino]methyl]-1 -(tert-butoxycarbonyl) 
piperidine 

55 [0284] Triethylamine (0.75 mL, 5.4 mmol), 2-amino-5-chlorobenzoic acid (840 mg, 4.9 mmol), EDCI (940 mg, 4.9 
mmol) and HOBt (660 mg, 4.9 mmol) were added to a chlorofonn (25 mL) solution of 4-[(glycylamlno)methyl]-1-(tert- 
butoxycarbonyl)piperidine (1 .33 g, 4.90 mmol). The resulting mixture was stirred at room temperature for 3 hours, and 
a2M aqueous solution of NaOH (20 mL) was then added to the mixture. The organic layer was separated, and the 
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aqueous layer was extracted with dichloromethane (20 ml x 3). The organic layers were combined, dried over anhy- 
drous sodium sulfate, filtered and concentrated. The obtained crude product was purified by column chromatography 
(SIO2, ethyl acetate) to thereby provide 4-[[(N-(2-amino-5-chlorobenzoyl)glycyl)amlno]methyl]-1 -(tert-butoxycarbonyl) 
piperidine as a solid (1 .63 g, 78%). 

[Reference Example 34] Synthesis of 4-[[(N-(2-amfno-5-chlorobenzoyl)glycyl)amino]methyl]piperidlne 

[0285] A 4 M dioxane solution of HCI (9.5 mL) was added to a methanol (20 mL) solution of 4-[[(N-(2-amino-5-chlo- 
robenzoyl)glycyl)amlno]methyl]-1-(tert-butoxycari3onyl)piperidlne (1.63 g, 3.84 mmol), and the resulting mixture was 
stirred at room temperature for 6 hours. The reaction mixture was concentrated, and a 2 M aqueous solution of NaOH 
(20 mL) was added to the resulting residue. The obtained mixture was extracted with dichloromethane (20 mLx3). 
The organic layers were combined, dried over anhydrous sodium sulfate, filtered and concentrated to thereby afford 
4-[[(N-(2-amino-5-chloroben2oyl)glycyl)amino]methyl]piperidine (1 .19 g, 95%). "'H NMR (CDCI3, 270MHz). 81.10-1 .76 
(m, 4H), 2.55 (td, J = 2.4 and 12.2 Hz, 2H), 3.00-3.10 (m, 2H), 3.17 (t, J = 6.2 Hz, 2H), 3.48 (s, 2H), 4.03 (d, J = 4.9 
Hz, 2H), 5.50 (br. s, 2H), 6.11-6.23 (m, 1H), 6.60 (d. J = 8.8 Hz, 1H), 6.85-7.02 (m, 1H), 7.15 (dd, J = 2.7and 8.8 Hz, 
1 H), 7.38 (d, J = 2.4 Hz, 1 H). ESI/MS m/e 325.2 (M++H, C15H23CIN4O2). 

[0286] Further, 4-[[(N-(2-amlno-5-bromobenzoyl)glycyl)amino]methyl]plperidine was synthesized by using the cor- 
responding starting material and reactants according to Reference Examples 33 and 34. 951 mg, 64% (two steps); 
ESI/MS m/e 369.2 (M++H, Ci5H2iBrN402). 

[Example 1735] Synthesis of 4-rr(N-(2-(tert-butoxycarbonylamino)-4, 5-difluorobenzoy[)glycyl)amino1methvl1- 
1 -(4-chlorobenzyl)piperidine 

[0287] Triethylamine (1 .1 mL, 8 mmol), 2-(tert-butoxycarbonylamino)-4,5-difluorobenzoic acid (607 mg, 2.2 mmol), 
EDCI (422 mg, 2.2 mmol) and HOBt (337 mg, 2.2 mmol) were added to a dichloromethane (20 mL) solution of 1 -(4-ch!o- 
robenzyl)-4-[(glycylamino)methyl]piperidine dihydrochloride (738 mg, 2 mmol), and the resulting mixture was stirred 
at room temperature for 1 4 hours. A 0.6 M aqueous solution of NaOH (50 mL) was then added to the mixture, and the 
obtained mixture was extracted with dichloromethane (3 times). The organic layers were combined, dried over anhy- 
drous sodium sulfate, filtered and concentrated to thereby provide 4-[[(N-(2-(tert-butoxycarbonylamino)-4,5-difluor- 
obenzoyl)glycyl)amino]methyl]-1-(4-chlorobenzyl)pipendine (1.01 g, 92%). ESI/MS m/e 551.3 (M++H, 
C27H33CIF2N4O4). 

[0288] Moreover, 4-[[(N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl)amino]methyl]-1-(4 chlo- 
robenzyl)pjperldlne was synthesized by using the corresponding starting material and reactants according to the above 
method. 3.03 g, 82%; ESI/MS m/e 583.2 (M++H, C28H34CIF3N4O4). 

[Reference Example 35] Synthesis of 4-[[(N-(2-amino-5-trifluoromethylbenzoyl)glycyl)amino]methyl]plperidine 

[0289] A 5% fomiic acid/methanol solution (1 0 mL) of 1 -(4-chlorobenzyl)-4-[[(N-(2-amino-5-trifluoromethylbenzoyl) 
glycyl)amino]methyl]piperidine (447 mg, 0.93 mmol) and Pd(OH)2 (60 mg, 0.23 mmol) was stirred at 50 **C for 1 4 hours. 
The palladium catalyst was removed by filtration through Celite, and the filtrate was concentrated. A 1 M aqueous 
solution of NaOH (15 mL) was added to the resulting residue, and the obtained mixture was extracted with ethyl acetate 
(30 mLx3). The organic layers were combined, dried over anhydrous sodium sulfate, filtered and concentrated. The 
obtained crude product was purified by column chromatography (Si02 ethyl acetate/methanolAriethylamine = 70:25: 
5) to thereby afford 4-[[(N-(2-amlno-5-trifluoromethylbenzoyl)glycyl)amino]methyl]piperdine (284mg, 86%). ESI/MS m/ 
e 359.0 (M++H, C16H21F3N4O2). 

[0290] Furthennore.4-[[(N-(2-amino-4,5-difluorobenzoyl)glycyl)amino]methyl]piperidine,4-[[N-(2-(tert-butoxycafbo- 
nylamino)-5-trlfluoromethoxybenzoyl)glycyl]amlnomethyl]plperidine and 4-[[(N-(2-(tert-butoxycartDonylamino)-5-trif- 
luoromethoxybenzoyl)glycyl)amino]methyl]piperidine were synthesized by using the respective corresponding starting 
materials and reactants according to the above method. 

[0291] 4-[[(N-(2-amino-4,5-dlfluorobenzoyl)glycyl)amino]methyl]piperldlne:564mg,89%; ESI/MS m/e 327.2 (M++H, 

Cl5H20F2N4O2)- 

[0292] 4-[[(N-(2-(tert-butoxycarbonylamino)-5-trifluoromethoxybenzoyl)gIycyl)amlno]methyl]plperidine: 
quantitative; ^H NMR (CDCI3, 400MHz) 5 1.10-1.25 (m, 2H), 1.45-1.73 (m, 3H), 1.51 (s, 9H), 2.53-2.64 (m, 2H), 
3.04-3.13 (m, 2H), 3.22 (t, J = 6.3 Hz, 2H), 4.09 (d, J = 4.6 Hz, 2H), 5.91 (br. s, 1H), 7.08 (br, s., 1H), 7.32 (d. J = 9.0 
Hz, 1 H), 7.38 (s, 1 H), 8.43 (d, J = 9.0 Hz. 1 H). 

[0293] 4-[[(N-(2-(tert-butoxycarbonylamino)-4,6-difluoroben2oyl)glycyl)amino]methyl]piperidine: 31 0 mg, 40%; ESI/ 
MS m/e 427.3 (M++H, C20H28F2N4O4). 

[0294] 4-[[(N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl)amlno]methyl]piperldine: 1 .35 g, 57%; 
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ESI/MS m/e 459.3 (M++H, C21H29F3N4O4). 

[Example 1736] Synthesis of 4"[[N-(2'amino-5-chlorobenzoyl)glycyl]aminomethyl]-1 -(4>ethoxybenzyl)piperidine 
(Compd. No. 1429) and 1-(4-ethoxyben2yl)-44[N-(2-(4-ethoxyben2yl)amino-5-chloroben2oynglycyl]aminometh^^ 
5 piperidine (Compd. No. 1433) 

[0295] A methanol (0.4 mL) solution of sodium cyanoborohydrlde (1 40 mmol) was added to a mixture of 4-[[N-(2-aml- 
no-5-chloroben2oyl)glycyl]amlnomethyl]plperidlne (0.10 mmol) with 4-ethoxybenzaldehyde (0.10 mmol); acetic acid 
(0.050 mL) and methanol (1 .6 mL), and the resulting mixture was stirred at 60 ''C for 14 hours. The obtained reaction 
10 mixture was loaded onto a Varian'r" scx column and washed with methanol (20 mL). The resulting products were 
eluted with a 2 IVI methanol solution of NH3, concentrated and purified by preparative TLC (Si02, ethyl acetate/methanol) 
to thereby provide 4-[[N-(2-amlno-5-chlorobenzoyl)glycyl]aminomethyl]-1-(4-ethoxybenzyl)piperldine (Compd. No. 
1429) and 1-(4-ethoxybenzyl)-4-[[N-(2-(4-ethoxybenzylamlno-5-chlorobenzoyl)glycyl]amlnomethyl]piperldine 
(Compd. No. 1433). 

15 [0296] Compd. No, 1429: 4,5 mg, 20%. The purity was detemnined by RPLC/MS (95%). ESI/MS m/e 459.2 (M++H. 
C24H31CIN4O3). 

[0297] Compd. No. 1433: 8.4 mg, 28%. The purity was detemnined by RPLC/IVIS (98%). ESI/MS nfVe 593.2 (M++H, 
C33H41CIN4O4). 

20 [Examples 1 737 to 1 779] 

[0298] The compounds used In the present invention were synthesized by using respective starting materials and 
reactants according to the method of Example 1 736. Data of ESI/MS, yields (mg) and yields (%) are collectively shown 
in Table 36. 

25 

Table 36 



30 



35 



40 



45 



50 



55 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1737 


1430 


C24H29CIN4O4 


473.0 


3.1 


13 


1738 


1431 


C24H3iBrN403 


505.2 


5.8 


23 


1739 


1432 


C24H29BrN404 


517.0 


4.1 


16 


1740 


1434 


C33H4iBrN406 


637.2 


9.7 


30 


1741 


1435 


C24H31CIN4O2 


443.2 


9.7 


44 


1742 


1436 


C25H33CIN4O2 


457.2 


12.5 


55 


1743 


1437 


C25H33CIN4O3 


473.2 


9.4 


40 


1744 


1438 


C24H3iBrN402 


489.2 


5.9 


24 


1745 


1439 


C25H33BrN402 


503.2 


15.2 


61 


1746 


1440 


C25H33BrN403 


519.2 


11.0 


43 


1747 


1441 


C23H29BrN402S 


507.2 


9.3 


37 


1748 


1442 


C33H41CIN402 


561.4 


6.8 


24 


1749 


1443 


C35H45C1N402 


589.4 


9.8 


33 


1750 


1444 


C35H45CIN404 


621.4 


9.4 


30 


1751 


1445 


C33H4iBrN402 


605.2 


6.5 


21 


1752 


1446 


C35H45BrN402 


635.2 


10.7 


34 


1753 


1447 


C35H45BrN404 


665.4 


12.4 


37 


1754 


1448 


C3iH37BrN402S2 


643.2 


7.6 


24 


1755 


1457 


C24H32CIN502 


458.2 


4.5 


20 


1756 


1458 


C23H29CIN404 


461.2 


6.0 


26 


1757 


1459 


C24H32BrN502 


504.0 


6.8 


27 
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Table 36 (continued) 



5 



15 



25 



35 



Example 


Compd. No. 


Molecular Fonmula 


ESI/MS m/e 


Yield (ma) 


Yield iVA 


1758 


1460 


23 '29*^' ' ^4^4 


505.0 


8.0 


32 


1759 


1461 


^31 '37 


597.2 


5.9 


20 


1760 


1462 


31 '37 4 6 


643.2 




1Q 


1761 


1514 




486.2 


5.5 


23 


1762 


1515 


23 29 4 4 


463.0 


5.8 




1763 


1516 


CocHocBrNcOo 


530.2 


4.2 




1764 


1517 


CooHoQBrN.,0>. 

23 29 4 4 


505.0 


6.5 


PR 


1765 


1518 


31 37 4 6 


597.2 


4.3 


14 


1766 


1519 


^3 "1 37 ' ^4^6 


641 9 




1 / 


1767 


1570 


23 '29^" ^4 2 


461.0 


2 7 




1768 


1571 


31 '37 4 2 2 


697.2 


4 Q 


1R 
1 Q 


1769 


1651 


Co-TH^ftBrN.iOo 

^^3/ 49^^ 4^^? 


663.2 


5.5 


1 / 


1770 


1652 


CocHoeBrN^O/* 

26 35 4 2 


515.2 


0 


00 


1771 


1653 


CoeH>.cBrN^Oo 

35 45 4 2 


633.2 




1R 


1772 


1654 


25 '33 4 2 


^ni n 






1773 


1655 


Co-TH^ftCIN>.Oo 

^"^37 49^*^ 4^^2 


617.4 




^ n 
1 0 


1774 


1656 


26' '35^"^4^2 


471 P 






1775 


1657 


C35H45CIN4O2 


589.2 


4.6 


16 


1776 


1658 


C25H33CIN4O2 


457.2 


5.3 


23 


1777 


1785 


C26H33F3N4O2 


491.2 


4.7 


12.8 


1778 


1786 


C25H29F3N4O3 


491.2 


3.7 


10.1 


1779 


1804 




459.2 


3.3 


9.6 



[Example 1780] Synthesis of 4-rfN-(2-amino-5-trifluoromethoxvbenzoyl)glvcvl]aminomethyll-1 -(4-isopropylbenzvl) 
piperidine (Compd. No. 1903) 

40 [0299] Acetic acid (10 mL) was added to a mixture of 4-[[N-(2-(tert-butoxycarbonylamino)-5-(trifluoromethoxy)ben- 
zoyl)glycyl]aminomethyl]piperidine (0.050 mmol) with 4-isopropylbenzaldehyde (0.060 mmol), NaHgCN (0.15 mmol) 
and methanol (1 .3 mL), and the resulting mixture was stirred at 60 ''C for 8 hours, cooled to room temperature, then 
loaded onto a Varian™ SCX column and washed with methanol (10 mL). The obtained crude product was eluted with 
a 2 M methanol solution of NH3 (5 mL) and concentrated. A 4 M dloxane solution of HCI (2 mL) was then added to the 

45 resulting residue, and the obtained solution was stirred at room temperature overnight, concentrated and then purified 
by preparative TLC to provide 4-[[N-(2-amino-5-trifluoromethoxybenzoyl)glycyl]amlnomethyl]-1-(4-isopropylbenzyl) 
piperidine (Compd. No. 1 903) (6.6 mg, 26%). The purity was determined by RPLC/MS (93%). ESI/MS m/e 607 {M++H, 
C26H33F3N4O3). 

50 [Examples 1781 to 1783] 

[0300] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1780. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 37. 

55 
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Table 37 



5 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1781 


1904 




507 


9.6 


37.9 


1782 


1917 


C25H31F3N4O5 


525.2 


1.2 


3.1 


1783 


1918 


C24H29F3N4O4 


495.2 


2.8 


7.5 



io [Example 1 784] Synthesis of 44fN-(2-amino-4.5-dif luorobenzovOglvcvnaminomethyil-l -(5-bromo-2-ethoxyben2yl) 
piperidine (Compd. No. 2052) 

[0301] NaBHsCN (0.25 mmoi) was added to a mixture of 4-[[N-(2-(tert-butoxycarbonylamlno)-4,5-dlfluoroben2oyl) 
glycyl)]amlnomethyl]plperidlne (0.050 mmol) with 5-bromo-2-ethoxybenzaldehyde (0.1 5 mmol), methanol (1 .2 mL) and 

15 acetic acid (0.030 mL). The resulting mixture was stirred at 50 °C for 13 hours, cooled to room temperature, loaded 
onto a Varian'^M scx column and washed with methanol (5 mLx3). The obtained crude product was eluted with a 2 
M methanol solution of NH3 (5 mL) and concentrated. DIchloromethane (1 mL) and trifluoroacetic acid (0.50 mL) were 
added to the resulting residue, and the mixture was stirred at room temperature for 10 minutes. The reaction mixture 
was concentrated, and the residue was dissolved in methanol. The resulting solution was loaded onto a Varian^*^ SCX 

20 column and washed with methanol (5 mL). The obtained crude product was eluted with a 2 M methanol solution of 
NH3(5 mL), concentrated and purified by preparative TLC (Si02, ethyl acetate/methanol = 1 0: 1 ) to provide 4-[[N-(2-ami- 
no-4,5-difluoroben2oyl)glycyl]aminomethyl]-1-(5-bromo-2-ethoxyben2yl)piperidine (Compd. No. 2052) (10.2 mg, 
38%). The purity was determined by RPLC/MS (96%). ESI/MS m/e 539.2 (M++H, C24H29BrF2N403). 

25 [Examples 1 785 to 1 792] 

[0302] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1784. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 38. 

30 

Table 38 



Example 


Compd. No. 


Molecular Fonnula 


ESI/MS nfi/e 


Yield (mg) 


Yield (%) 


1785 


2053 


C30H34F2N4O4 


553.4 


12.7 


46 


1786 


2054 




497.2 


13.7 


55 


1787 


2055 


^23^^28^2^404 


463.2 


10.1 


44 


1788 


2056 


C22H24BrF3N402 


515.2 


7.7 


30 


1789 


2057 


C23H27BrF2N403 


527.0 


8.6 


33 


1790 


2058 


C24H30F2N4O4 


477.2 


6.4 


27 


1791 


2059 


C28H30F2N4O3 


509.4 


6.7 


26 


1792 


2060 


025*^32^2^405 


507.2 


7.2 


28 



45 

[Example 1 793] Synthesis of 4-[[N-(2'amino-4,5-difluoroben2oyl)glycyl]aminomethyl]-1-(3,4-diethoxyben2yl)piperldlne 
(Compd. No. 2065) 

[0303] NaBH3CN (0.25 mmol) was added to a mixture of 4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluoroben2oyl) 
50 glycyl]aminomethyl]piperidine (0.050 mmol) with 3,4-dlethoxybenzaldehyde (0.15 mol), methanol (1 .2 mL) and acetic 
acid (0.050 mL), and the obtained mixture was stirred at 50 °C overnight, cooled to room temperature, loaded onto a 
Varian^'^ SCX column and washed with methanol (5 mL x 2). The obtained product was eluted with a 2 M methanol 
solution of NH3 (5 mL) and concentrated. Dichloromethane (2 mL) and phenyl Isocyanate (0.10 mL) were added to the 
obtained residue, and the resulting mixture was stirred at room temperature for 1 hour, loaded onto a Vahan^'^ SCX 
55 column and washed with methanol (5 mL). The obtained product was eluted with a 2 M methanol solution of NH3 (5 
mL) and concentrated. The residu was dissolved in methanol (0.25 mL), and a 4 M dioxane solution of HCI (0.125 
mL) was added to the resulting solution. The obtained mixture was stirred at room temperature overnight and concen- 
trated. The resulting residue was dissolved in methanol, loaded onto a Varian^^ SCX column and washed with methanol 
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(5 mix 2). The obtained crude product was eluted with a 2 M methanol solution of NH3(5 mL) and concentrated to 
thereby afford 4-[[N-(2-aniino-4,5-dlfluoroben2oyl)glycyl]anriinomethyl]-1-(3,4-dlethoxyben2yl)pipe (Compd. No. 
2066) (21.2 mg, 84%). The purity was detennined by RPLC/MS (97%). ESI/MS m/e 505.2 (M++H, C26H34F2N4O4). 

[Examples 1794 to 1808] 



[0304] The compounds used in the present invention were synthesized by using the respective corresponding raw 
materials and reactants according to the method of Example 1793. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 39. 

10 

Table 39 



15 



20 



25 



30 



Example 


Compd. No. 


Molecular Fomiula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1794 


2061 




449.2 


12.6 


56 


1795 


2062 


C23H27F3N4O3 


465.2 


19.7 


85 


1796 


2063 


C25H32 F2N4O4 


491.2 


19.8 


81 


1797 


2064 


C22H24BrF3N402 


515.2 


17.5 


68 


1798 


2066 


C29H32F2N403 


523.2 


18.0 


69 


1799 


2067 


C26H34F2N402 


473.2 


21.9 


93 


1800 


2068 


C22H24CIF3N402 


469.2 


11.2 


48 


1801 


2069 


^24^30^2^403 


461.4 


20.2 


88 


1802 


2070 


C23H27BrF2N403 


527.2 


17.7 


67 


1803 


2071 


• C24H30F2N4O4 


477.2 


10.9 


46 


1804 


2072 


C25H32F2N403 


475.2 


19.3 


81 


1805 


2073 


^29*^32^2^403 


523.2 


22.8 


87 


1806 


2074 


C29H32F2N404 


539.2 


22.5 


84 


1807 


2075 


C23H27F3N403 


465.2 


14.9 


64 


1808 


2076 


C22H24F4N402 


453.2 


21.9 


97 



[Example 1 809] Synthesis of 4-[[N-(2-amino-4.5-drf Iuorobenzovl)glycyl]aminomethvi1-1 -{2-hydroxv-3-i 
piperldlne (Compd. No. 21 06) 



[0305J NaBHgCN (0.40 mmol) was added to a mixture of 4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl) 
gIycyl]aminomethyl]piperidine (0.050 mmol) with 2-hydroxy-3-methylben2aldehyde (0.25 mmol), methanol (1,0 mL) 
and acetic acid (0.040 mL). The resulting mixture was stirred at 50 ^'C overnight, cooled to room temperature, loaded 
onto a Varian^M SCX column and washed with methanol (5 mLx2). The obtained crude product was eluted with a 2 
M methanol solution of NH3 (5 mL) and concentrated. The residue was dissolved in ethyl acetate/methanol = 5:1 (1 
mL), loaded onto a Varian^M sCX column, eluted with ethyl acetate/methanol = 5:1 (5 mL) and concentrated. The 
residue was dissolved In methanol (2 mL), and a 4 M dioxane solution of HCI (0.50 mL) was added to the resulting 
solution. The obtained mixture was stirred at room temperature overnight and concentrated. The residue was dissolved 
in methanol, loaded onto a Varian^M scX column and washed with methanol (5 mLx2). The obtained crude product 
was eluted with a 2 M methanol solution of NH3 (5 mL), concentrated and purified by preparative TLC to thereby provide 
4-[[N-(2-amino-4,5-difluoroben2oyl)glycyl]aminomethyI]-1 -(2-hydroxy-3-methylbenzyl)piperidine (Compd. No. 21 06). 
The purity was determined by RPLC/MS (97%). ESI/MS m/e 447.0 (M++H, C23H28F2N4O3). 

[Examples 1810 to 1823] 

[0306] The compounds used In the present invention wer synthesized by using the respective corr spending starting 
materials and reactants according to the method of Example 1809. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 40. . 
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Table 40 



5 



10 



15 



20 



25 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1810 


2077 


C22H25CIF2N4O3 


467.2 


3.7 


16 


1811 


2078 




477.2 


1.9 


8 


1812 


2079 


^30 34^21^404 


553.4 


4.8 


17 


1813 


2080 


C22H25CIF2N4O3 


467.2 


13,5 


58 


1814 


2081 


C22H25CIF2N403 


467.2 


13.8 


59 


1815 


2082 




463.2 


9.6 


42 


1816 


2105 


C23H28F2N4O4 


463.2 


ND 


ND 


1817 


2106 




447.0 


ND 


ND 


1818 


2107 


C2oH23BrF2N402S 


503.1 


ND 


ND 


1819 


2108 


^25'^28F2'^4^2^ 


487.2 


ND 


ND 


1820 


2109 


C2oH23BrF2N403 


487.0 


ND 


ND 


1821 


2110 


C22H28F2N403 


435.1 


ND 


ND 


1822 


2111 


C22H24CIF3N402 


469.0 


ND 


ND 


1823 


2112 


C24H29BrF2N404 


557.0 


ND 


ND 


Note: ND means "Not Determined". 



[Example 1 824] Synthesis of 4-[[N-(2-amino-4.5'dlfluorobenzoyl)glycyl]amlnomethyl]-1-(3-amino-4-methylbenzyl) 
piperldine (Compd. No. 2114) 

30 [0307] NaBHsCN (0.50 mmol) was added to a mixture of 4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl) 
glycyl]aminomethyl]piperidine (0.050 mmol) with 4-methyl-3-nltrobenzaldehyde (0.25 mmol), methanol (1.2 mL) and 
acetic acid (0.050 mL). The resulting mixture was stirred at 50 °C overnight, cooled to room temperature, loaded onto 
a Varian^w SCX column and washed with methanol (5 mLx2). The obtained product was eluted with a 2 M methanol 
solution of NH3 (5 mL) and concentrated. The residue was dissolved in ethyl acetate/methanol = 2:1 (2 mL), loaded 

35 onto a Variant" Si column, eluted with ethyl acetate/methanol = 2:1 (6 mL) and concentrated. The obtained residue 
was dissolved in methanol (1 mL), and a 4 M dioxane solution of HCI (0.50 mL) was added to the resulting solution. 
The obtained mixture was stirred at room temperature overnight and concentrated. The resulting residue was dissolved 
in methanol, loaded onto a Varian"^'*^ SCX column, washed with methanol (5 mL x 2), then eluted with a 2 M methanol 
solution of NH3 (5 mL) and concentrated to thereby afford 4-[[N-(2-amino-4,5-difluoroben2oyl)glycyl]aminomethyl]- 

4Q 1 -(4-methyl-3-nitrobenzyl)piperidine. 

[0308] A mixture of the resulting 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]-1 -(4-methyl-3-nltrobenzyl) 
piperldine with a 5% palladium carbon (1 5 mg) and methanol (2 mL) was stirred at room temperature under a hydrogen 
atmosphere for 4 hours. The palladium catalyst was removed by filtration through Celite, and the filtrate was concen- 
trated and purified by preparative TLC (Si02, ethyl acetate/methanol = 3:1 ) to thereby provide 4-[[N-(2-amlno-4, 5-di- 

45 fluorobenzoyl)glycyl]aminomethyl]-1 (3-amino-4-methylbenzyl)piperidlne (Compd. No. 2114) (2.9 mg, 13%). The purity 
was determined by RPLC/MS (100%). ESI/MS m/e 446.1 (M++H, C23H29F2N5O2). 

[Example 1 825] Synthesis of 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]-1-(3-amino-4-methoxybenzyl) 
piperldine (Compd. No.2113) 

50 

[0309] The title compound 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]-1-(3-amino-4-methoxybenzyl) 
piperldine (Compd. No. 2113) was synthesized by using the corresponding starting material and reactants according 
to the method of Example 1824. 4.6 mg, 20% yield; ESI/MS m/e 462.2 (IVh+H, C23H29F2N5O3). 

55 [Example 1 826] Synthesis of 1 -(3-amino-4-hydroxybenzyl)-4-[[N-(2-(tert-butoxvcarbonylamino)-4.5-difluorobenzoyl) 
glycyl]aminomethyl]piperidine 

[0310] A methanol (3.2 mL) solution of NaBHgCN (1 .58 mmol) was added to a mixture of 4-[[N-(2-(tert-butoxycarb- 



295 



EP1 179 341 A1 



onylamino)-4,5-clifluoroben2oyl)glycyl]aminomethyl]piperidine (0.35 mmol) with 4-hydroxy-3-nitrobenzaldehyde (1 .22 
mmol), methanol (3.8 mL) and acetic acid (0.1 75 mL), and the resulting mixture was stln-ed at 50 ^'C overnight, cooled 
to room temperature, loaded onto a Varian^M SCX column and washed with methanol (5 mL x 2). The obtained crude 
product was eluted with a 2 M methanol solution of NH3 (5 mL) and concentrated. The residue was dissolved in ethyl 
acetate/methanol = 5:1 , loaded onto a VarianT"^ Si column, eluted with ethyl acetate/methanol = 5:1 (10 mL) and con- 
centrated to thereby afford 4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl]aminomethyl]-1 -(4-hydroxy- 
3-nitrobenzyl)piperidine (175 mg, 87%). 

[0311] A mixture of the resulting 4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluoroben2oyl)glycyl]aminomethyi]- 
1-(4-hydroxy-3-nitroben2yl)piperldine with a 10% palladium carbon (45 mg) and methanol (5 mL) was stirred at room 
temperature under a hydrogen atmosphere for 4 hours. The palladium catalyst was removed by filtration, and the filtrate 
was concentrated to provide 1-(3-amino-4-hydroxybenzyl)-4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl) 
glycyl]aminomethyl]piperidine (100 mg, 60%). 

[Example 1 827] Synthesis of 4-[[N-(2-amino-4,5-difluorobenzovl).qlycyl]aminomethvn-1-(3-amino-4-hvdroxvbenzyl) 
piperidine (Compd. No. 2141) 

[0312] A 4 M dioxane solution of HCI (0.50 mL) was added to a methanol (1 mL) solution of 1 -(3-amino-4-hydroxy- 
benzyl)-4-[[N-(2-(tert-butoxycarbonylamlno)-4,5-difluorobenzoyl)glycyl]aminomethyl]piperidine (20.0 mg, 0.035 
mmol), and the resulting mixture was stirred at room temperature overnight and concentrated. The obtained residue 
was then dissolved In methanol, loaded onto a Varian™ SCX column, washed with methanol (5 mL x 2), eluted with 
a 2 M methanol solution of NH3 (5 mL) and concentrated to thereby afford 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl] 
aminomethyl]-1-(3-amino-4-hydroxybenzyl)piperidine (Compd. No. 2141) (17.6 mg, quantitative). The purity was de- 
tennined by RPLC/IVIS (85%). ESI/IVIS m/e 448.3 (M++H, C22H27F2N5O3). 

[Examples 1828 to 1831] 

[0313] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the methods of Examples 1826 and 1827. The obtained products, if necessary, 
were purified by preparative TLC to provide the objective compounds. Data of ESIIMS and yields (mg) and yields (%) 
In the final steps are collectively shown in Table 41 . 



Table 41 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1828 


2140 


C23H27F2N5O4 


476.3 


6.7 


28.4 


1829 


2144 




494.2 


18.7 


82.0 


1830 


2145 


^23'^28^3'^503 


480.3 


19.8 


63.7 


1831 


2146 


C24H28F3N5O4 


508.3 


13.5 


81.7 



[Example 1832] Synthesis of 1 -(3-amino-4-chlorobenzyl)-4-[[N-(2-(tert-butoxvcarbonylamlno)-4,5-dlfluoroben2ovl) 
glycyllaminomethynpiperidine 

[0314] A methanol (1 .3 mL) solution of NaBHsCN (0.63 mmol) was added to a mixture of 4-[[N-(2-(tert-butoxycarb- 
onylamino)-4,5-difluoroben2oyl)glycyl]aminomethyl]piperidine (0.14 mmol) with 4-chlpro-3-nitrobenzaldehyde (0.50 
mmol), methanol (1 .5 mL) and acetic acid (0.070 mL). The resulting mixture was stirred at 50 ^'C overnight, cooled to 
room temperature, loaded onto a Varian^M scX column and washed with methanol. The obtained product was eluted 
with a 2 M methanol solution of NH3 and concentrated. The residue was dissolved in ethyl acetate/methanol = 5:1, 
loaded onto a Varian^w si column, eluted with ethyl acetate/methanol = 5:1 (6 mL) and concentrated to thereby provide 

4-[[N-(2-(tert-butoxycarbonylamlno)-4,5-difluorobenzoyl)glycyl]aminomethyl]-1-(4-chIoro-3-nitrobenzyl)piperidine (44 
mg, 53%). ESI/MS m/e 596.3 (M++H). 

[0315] A mixture of 4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluoroben2oyl)glycyl]aminomethyl]-1-(4-chloro-3-ni- 
trobenzyOpiperidine (121 mg, 0.20 mmol) with a 10% palladium carbon (85 mg), ethyl acetate (10 mL) and methanol 
(1 mL) was stirred at room temperature under a hydrogen atmosphere for 1 9 hours. The palladium catalyst was removed 
by filtration, and the filtrate was concentrated to thereby afford 1 -(3-amino-4-chloroben2yl)-4-[[N-(2-(tert-butoxycarbo- 
nylamino)-4,5-difluoroben2oyl)glycyl]aminomethyl]piperidine (78 mg, 68%). 
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[Example 1 833] Synthesis of 1 '(3-amino-4-chlorobenzyl)-4-[rN-(2-amino-4.5-difluorobenzoyl)glycyl]aminomethyl] 
piperidine (Compd. No. 2142) 

[0316] The title compound 1-(3-amlno-4-chlorobenzyl)-44[N-(2-amino-4,5-difluorobenzoyl)glyc7l]^^ 
5 ridine (Compd. No. 2142) was synthesized by using the corresponding starting material and reactants according to 
the method of Example 1 827. 13.7 mg, 98%. The purity was determined by RPLC/MS (83%). ESI/MS m/e 466.2 (M++H, 
C22H26CIF2N5O2). 

[Example 1834] Synthesis of 1 -(3-acetylamino-4-hydroxybenzyl)-4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl] 
10 aminomethyllpiperldine (Compd. No. 2148) 

[0317] A dichloromethane (0.12 mL) solution of acetic anhydride (0.12 mmol) was added to a mixture of 1 -(3-amino- 
4-hydroxybenzyl)-4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl]amlnomethyl]plperidine (27 mg, 
0,049 mmol) with a (piperldinomethyl)polystyrene (2.7 mmol/g, 60 mg, 0.15 mmol) and dichloromethane (2 mL), and 

15 the resulting mixture was stirred at room temperature for 3 hours. The mixture was loaded onto a Varian^** SCX column 
and washed with methanol. The obtained crude product was eluted with a 2 M methanol solution of NH3 and concen- 
trated. The residue was dissolved in ethyl acetate/methanol = 5:1 , loaded onto a Varian"^*^ Si column, eluted with ethyl 
acetate/methanol = 5:1 (6 mL) and concentrated to thereby provide 1-(3-acetylamino-4-hydroxybenzyl)-4-[[N-(2-(tert- 
butoxycarbonylamino)-4,5-difluorobenzoyl)gIycyl]amlnomethyl]piperldine (30 mg, quantitative). ESI/MS m/e 590.4 

20 (M^+H, C29H37N5O6). 

[0318] ' A 4 M dioxane solution of HCI (0.50 mL) was added to a methanol (1 mL) solution of the 1-(3-acetylamino- 
4-hydroxybenzyl)-4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl)glytyl]aminomethyl]piperidlne obtained 
above, and the resulting solution was stinted at room temperature overnight and concentrated. The resulting residue 
was then dissolved in methanol, loaded onto a Varian"^^ SCX column, washed with methanol (5 mL x 2), eluted with 
25 a 2 M methanol solution of NH3 (5 mL), concentrated and then purified by preparative TLC (Si02, ethyl acetate/methanol 
= 3:2) to thereby afford 1-(3-acetylamino-4-hydroxybenzyl)-4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl] 
piperidine (Compd. No. 2148) (2.3 mg, 9.2%). The purity was determined by RPLC/MS (98%). ESI/MS m/e 490.3 
(M^+H, C24H29F2H5O4). 

30 [Examples 1 835 to 1 839] 

[031 9] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the methods of Examples 1826 and 1834. Data of ESI/MS and yields (mg) and 
yields (%) in the final steps are collectively shown in Table 42. 

35 

Table 42 



40 



45 



Example 


Compd. No. 


Molecular Fomnula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1835 


2143 




518.3 


4.8 


45 


. 1836 


2147 


C25H31F2N5O4 


504.3 


3.0 


23 


1837 


2154 


C26H32F3N5O4 


536.4 


4.1 


66 


1838 


2155 


^25^3oF3N504 


522.3 


5.5 


71 


1839 


2156 


C26H30F3N5O5 


550.3 


7.0 


78 



[Example 1840] Synthesis of 4-[[N-(2>amino-4,5-difluorobenzoyl)glycyl]aminomethyl]-1 -(3-methylamlno- 
4-hydroxybenzyl)piperidine (Compd. No. 2160) 

[0320] A methanol (0.2 mL) solution of NaBHaCN (7.0 mg) was added to a mixture of 4-[[N-(2-(tert-butoxycarbo- 
nylamino)-4,5-difluorobenzoyl)glycyl]aminomethyl]-1-(3-amino-4-hydroxy)piperidine (20.4 mg, 0.037 mmol) with a 
37% HCHO solution (3.0 mg, 0.037 mmol), acetic acid (0.1 mL) and methanol (1 .3 mL), and the resulting mixture was 
stirred at 60 °C overnight, cooled to room temperature, loaded onto a Varian''''^ SCX column and washed with methanol 
(5 mLx 2). The obtained crude product was eluted with a 2 M methanol solution of NH3 (8 mL) and concentrated to 
thereby provide 4-[[N-(2-tert-butoxycarbonylamino)-4,5-difluorobenzoyl]glycyl]aminomethyl]-1-(3-methylamlno-4-hy- 
droxybenzyl)piperidine. 

[0321] A 4 M dioxane solution of HCI (1 .0 mL) was added to a methanol (1 .0 mL) solution of the 4-[[N-(2-te'rt-butox- 
ycarbonylamino)-4,5-difluorobenzoyi]glycyl]aminomethyl]-1-(3-methylamino-4-hydroxybenzyl)piperidine obtained 
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above, and the resulting mixture was stirred at room temperature for 3 hours and concentrated. The obtained residue 
was then dissolved in methanol (1 mL), loaded onto a Varian^i^ SCX column, washed with methanol (5 mLx2), eluted 
with a 2 M methanol solution of NH3(8 mL), concentrated and then purified by preparative TLC (SiOg) to thereby afford 
4-[[N-(2-amino-4,5-dlfluoroben2oyl)glycyl]aminomethyl]-1-(3-methylamino-4-hydroxybenzyl)piperidine (Compd. No. 
2160) (3.4 g, 20%). The purity was determined by RPLC/MS (96%). ESI/MS m/e 462.4 (M++H, C23H29F2N5O3). 

[Examples 1841 to 1844] 

[0322] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the methods of Examples 1826 and 1840. Data of ESI/MS and yields (mg) and 
yields (%) in the final steps are collectively shown in Table 43. 



Table 43 



Example 


Compd. No. 


Molecular Fonnula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1841 


2159 


C24H31F2N5O3 


476.3 


7.6 


48 


1842 


2161 


C23H28CIF2N5O2 


480.3 


7.3 


45 


1843 


2162 




508.4 


6.0 


24 


1844 


2163 


^24^^30^3'^5O3 


494.3 


4.3 . 


15 



[Example 1 845] Synthesis of 4-[[N-(2'amino-4, 5-difluorobenzoyl)qlycyl]aminomethyl]-1-(benzo[c]furazan-5-vl) 
piperldine (Compd. No. 2130) 

[0323] , A mixture of 4-[[N-(2-(tert-butoxycarbonylamino)-4,5-dlfluorobenzoyl)glycyl]aminomethyl]piperidine (0.050 
mmol) with 5-(bromomethyl)ben2o[c]furazan (0.75 mL), a (piperldinomethyl)polystyrene (2.6-2.8 mmol/g, 60 mg, 0.15 
mmol), methanol (0.2 mL), acetonltrile (1 .0 mL) and chloroform (0.50 mL) was stirred at 50 '^C overnight, cooled to 
room temperature, loaded onto a Varian™ SCX column and washed with methanol (5 mL x 2). The obtained crude 
product was eluted with a 2 M methanol solution of NH3 (5 mL) and concentrated. Chlorofonn (1.5 mL) and phenyl 
isocyanate (0.075 mL) were added to the residue, and the resulting mixture was stirred at room temperature for 1 hour, 
loaded onto a Variant" scx column and washed with methanol (5 mL x 2). The obtained crude product was eluted 
with a 2 M methanol solution of NH3 (5 mL) and concentrated. The resulting residue was dissolved in methanol (1 mL), 
and a 4 M dioxane solution of HCI (0.50 ml) was added to the obtained solution. The resulting mixture was stirred at 
room temperature overnight and concentrated. The residue was then dissolved in methanol, loaded onto a Varian™ 
SCX column, washed with methanol (5 mL x 2), eluted with a 2 M methanol solution of NH3 (5 mL), concentrated and 
then purified by preparative TLC (Si02, ethyl acetate/methanol = 5:1) to provide 4-[[N-(2-aminO'4,5-difluorobenzoyl) 
glycyI]aminomethyl]-1-(benzo[c]furazan-5-yl)piperidine (Compd. No. 2130) (3.6 mg, 16%). The purity was determined 
by RPLC/MS (87%): ESI/MS m/e 459.3 (M++H, C22H24F2N6O3). 

[Example 1846] Synthesis of 4-[[N-(2-amino^.5-dif luorobenzoyl)glycyl]aminomethyl]-1 -(3,5-dlmethylisoxazol-4-yl) 
piperldine (Compd. No. 2131) 

[0324] The title compound 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]amlnomethyl]-1 -(3,5-dimethylisoxazol-4-yl)pip- 
erldine (Compd. No. 2131) was synthesized by using the corresponding starting material and reactants according to 
the method of Example 1845. 3.8 mg, 18% yield; ESI/MS m/e 436.2 (M++H, C21H27F2N5O3). 

[Example 1847] Synthesis of 4-[[N-(2-amino-5-chlorobenzovl)glvcyllaminomethyl]-1 -[4-(trifluoromethylthio)benzvll 
piperldine (Compd. No. 1616) 

[0325] A mixture of 4-[[N-(2-amino-5-chlorobenzoyl)glycyl]aminomethyl]piperidine (1 6.2 mg, 0.050 mmol) with 4-(tri- 
fluoromethylthio)benzyl chloride (20.3 mg. 0.075 mmol), acetonitriie (1 .0 mL) and chloroform (0.50 mL) was stin-ed at 
60 *»C for 15 hours, cooled, then loaded onto a Varian™ SCX column and washed with methanol (1 5 mL). The obtained 
crude product was eluted with a 2 M methanol solution of NH3 (5 mL) and concentrated to thereby afford 4-[[N-(2-amino- 
5-chlorobenzoyl)glycyl]aminomethyl]-1-[4-(trifluoromethylthio)benzyl]piperidine (Compd. No. 1616) (21.9 mg, 85%). 
The purity was determined by RPLC/MS (96%). ESI/MS m/e 545.2 (M++H, C23H26CIF3N4O2S). 
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[Examples 1848 to 1868] 

[0326] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1 847. The obtained products, if necessary, were purified 
5 by preparative TLC to provide the objective compounds. Data of ESI/MS and yields (mg) and yields (%) in the final 
steps are collectively shown in Table 44. 



Table 44 



20 



25 



30 



35 



40 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1848 


1617 


CoaHofiBrFaNAOoS 

cO C *T 


559.0 


21.0 


75 


1849 


1777 


CooHocCIoFqNxOo 

£ O ^ 


517.0 


16.3 


63.0 


1850 


1778 


Co^HooFqN.Oo 

£9 O 4 ^ 


463.2 


9.5 


41.1 


1851 


1779 


df J 4 4 


493.2 


12.7 


51 .6 


1852 


1780 


Co'sHocBtFoNaOo 

<fD o 4 ^ 


527.0 


16.4 


62,2 


1853 


1781 


^£o* *£f 3 4 3 


465.2 


10.0 


28.7 


1854 


1782 




475.2 


12.2 


34.3 


1855 


1783 


wo/iHocFoNcOo 

£4 £0 O 3 


474.2 


17.2 


48.4 


1856 


1784 


CooHotFoNaOo 

do df O £. 


449.2 


11.3 


33.6 


1857 


1788 


2S 31 3 4 2 


477.2 


10.0 


42.0 


1858 


1789 


wo /I H Oft 1 o IN >i Oo 

24 29 3 4 3 


479.2 


10.0 


27.9 


1859 


1792 


C24H30F2N4O2 


445.2 


5.9 


26.5 


1860 


1793 




485.2 


9.2 


37.9 


1861 


1794 


C23H28F2N4O2 


431.2 


5.7 


26.5 


1862 


1795 


C23H26F2N4O4 


461.2 


6.0 


26.1 


1863 


1796 


CaaHgsBrFaN^Og 


497.0 


10.5 


42.4 


1864. 


1797 




433.2 


3.5 


16,2 


1865 


1798 


^23^28 ^^2^403 


447.2 


5.6 


25.1 


1866 


1799 


C24H28f^2N402 


443.2 


5.5 


24.9 


1867 


1800 


^23^^25^2^502 


442.2 


9.4 


42.6 


1868 


1801 


C22H26F2N4O2 


417.2 


6.5 


31.2 



[Example 1869] Synthesis of 4-[[N-(2-amino-5-trif luoromethylbenzovl)glycyl]aminomethvl]-1 -(4-bromobenzvl) 
piperidine (Compd. No. 1910) 

45 [0327] A mixture of 4-[[N-(2-tert-butoxycarbonylamino)-5-trlfluoromethoxybenzoyl]glycyl]aminomethyl]pipendine 
(0.050 mmol) with 4-bromobenzyl bromide (0.060 mmol), a piperidinomethylpolystyrene (60mg), acetonitrile (0.8 mL) 
and chloroform (0.5 mL) was stirred at 60 °C for 12 hours, cooled, then loaded onto a Varian"^** SCX column and 
washed with a 50% chloroform/methanol (1 0 mL) and methanol (1 0 mL). The obtained product was eluted with a 2 M 
methanol solution of NH3 (5 mL) and concentrated. A 4 M 1 , 4-dloxane solution of HCI (2 mL) was added to the resulting 

50 residue, and the obtained mixture was stirred at room temperature overnight, concentrated and then purified by pre- 
parative TLC to thereby provide 4-[[N-(2-amino-5-trifluoromethoxybenzoyl)glycyl]aminomethyl]-1-(4-bromobenzyl)pip- 
eridlne (Compd. No. 1910) (6.5 mg, .24%). The purity was detemnined by RPLC/MS (96%). ESI/IVIS nn/e 545 (M++H, 
C23H26BrF3N403). 

55 [Examples 1 870 to 1 873] 

[0328] The compou nds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1869. Data of ESI/MS and yields (mg) and yields (%>) in 
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the final steps are collectively shown in Table 45. 



Table 45 



Example 


Compd. No. 


Molecular Fonnula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1870 


1911 




533 


10.6 


39.7 


1871 


1912 


C23H27F3N4O4 


481 


12.5 


52.0 


1872 


1913 


C25H31F3N4O3 


493 


7.6 


30.6 


1873 


1914 


C24H29f'3N403 


479 


11.0 


46.0 



[Example 1 874] Synthesis of 4-[[N-(2-amino-5-trifluoromethvlbenzovl)glvcvnamtnomethvl]-1 -(benz[d]imidazol-5-vl) 
piperidine (Compd. No. 2186) 

[0329] A mixture of 4-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amlnomethyl]plperldlne 
(0.060 mmol) with 1 -(tert-butoxycarbonyl)-6-(bromomethyl)benz[d]imidazole (15.6 mg, 0.050 mmol), a (plperidinome- 
thyOpolystyrene (86 mg, 0.15 mmol) and acetonitrile (2 mL) was stirred at 50 °C for 3 hours and cooled to room tem- 
perature. Phenyl isocyanate (30 mg) was then added to the cooled mixture, and the resulting mixture was stirred at 
room temperature for 1 hour, loaded onto a Varian^M SCX column and washed with methanol (5 mL) and chloroform 
(5 mL). The obtained product was eluted with a 2 M methanol solution of NH3 (5 mL) and concentrated. 
[0330] The resulting substance was dissolved in methanol (1 mL), and a 4 M dioxane solution of HCI (1 mL) was 
added to the obtained solution. The resulting mixture was stirred at room temperature overnight, loaded onto a Varian^M 
SCX column, washed with methanol (5 mL) and dichloromethane. The resulting product was eluted with a 2 M methanol 
solution of NH3 and concentrated. The obtained crude product was purified by preparative TLC (Si02, ethyl acetate/ 
methanol = 3:1) to thereby afford 4-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]aminomethyl]-1-(benz[d]imidazol- 
5-yl)piperidine (Compd. No. 2186) (1 .9 mg, 7.8%). The purity was determined by RPLC/IVIS (1 00%). ESI/Ms m/e 489 4 
(IVI++H, C24H27F3N6O2). 

[Example 1 875] Synthesis of 4-rrN-(2-amino-4.5-dif luorobenzovl)glvcvl]aminomethyl]-1 -(benzofclthiadiazol-5-vl) 
piperidine (Compd. No. 2184) 

[0331] Methanesulfonyl chloride (0.0042 mL) was added to a mixture of 5-(hydroxymethyl)benzo[c]thiadiazoIe (8.3 
mg, 0.050 mmol) with a (piperidinomethyl)polystyrene (86 mg) and chloroform (1 mL), and the resulting mixture was 
stirred at room temperature for 1 .5 hours. Acetonitrile (1 mL) and 4- [[(N-(2-(tert-butoxycarbonylamino)-4,5-difluoroben- 
zoyl)glycyl)amlnomethyl]piperidine were added to the mixture, and the resulting reaction mixture was stirred at 50 °C 
for 3 hours and cooled to room temperature. Phenyl isocyanate (30 mg) was then added to the cooled mixture, and 
the resulting mixture was stirred at room temperature for 1 hour, loaded onto a Varian^w scX column and washed with 
methanol (5 mL) and chloroform (5 mL). The product was eluted with a 2 M methanol solution of NH3 (3 mL) and 
concentrated. The resulting residue was dissolved in dichloromethane (1 mL), and a dichloromethane (1 mL) solution 
of chlorotrimethylsilane (1 M) and phenol (1 M) was added to the obtained solution. The resulting mixture was stirred 
at room temperature for 5 hours, then loaded onto a Varian'^M scx column and washed with methanol and dichlo- 
romethane. The obtained crude product was eluted with a 2 M methanol solution of NH3 and purified by preparative 
TLC (Si02, ethyl acetate/methanol = 3:1) to thereby provide 4-[[N-(2-amino-4,5-dlfluorobenzoyl)glycyl]aminomethyl]- 
1-(benzo[c]thiadiazol-5-yl)piperidine (Compd. No. 2184) (1.3 mg, 5.5%). The purity was detennined by RPLC/MS 
(100%). ESI/MS m/e 475.2 (M++H, C22H24F2N6O2S). 

[Example 1 876] Synthesis of 4-[[N-(2-aminQ-5-trifluoromethylbenzovl)glvcvl]aminomethvl]-1-(benzo[c]thladlazol-S-vl) 
piperidine (Compd. No. 2185) 

[0332] 4-[[N-(2-Amino-5-trifluoromethylbenzoyl)gIycyl]aminomethyl]-1-(benzo[c]thiadiazol-5-yl)plperidine (Compd. 
No. 2185) was synthesized by using the corresponding starting material and reactants according to the method of 
Example 1875. 7.2 mg, 28% yield; ESI/MS m/e 607.4 (M++H, C23H25F3N6O2S). 

[Example 1877] Synthesis of 4-[[N-(2-amino-5-trifluoromethvlbenzoyl)glycyl] aminomethvl]-1 -(2-amino- 
4-chlorobenzyl)piperidine (Compd. No. 1919) 

[0333] A mixture of 4-[[N-(2-amino-5-trif luoromethylbenzoyl)glycyl]aminomethyl]piperidine (0.050 mmol) with 4-chlo- 
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ro-2-nitroben2yl chloride (0.050 mmol), a piperidlnomethylpolystyrene (60 mg), acetonitrite (1.0 mL) and chloroform 
(0.7 mL) was stirred at 50 "C overnight, cooled, then loaded onto a Varian^M SCX column and washed with chlorofonn/ 
methanol (1 0 mL) and methanol (1 0 mL). The obtained product was eluted with a 2 M methanol solution of NH3 (5 mL) 
and concentrated. Ethanol (3 mL) and a 10% palladium carbon (15 mg) were added to the resulting residue, and the 

5 obtained mixture was stirred at room temperature under a hydrogen atmosphere for 1 .5 hours and filtered. The filtrate 
was concentrated and then purified by preparative TLC to thereby afford 4-[[N-(2-amino-5-trifluoromethylbenzoyl)gly- 
cyl]aminomethyl]-1-(2-amlno-4-chlorobenzyl)plperidlne(Compd. No. 1919) (5.1 mg, 14%). The purity was determined 
by RPLC/MS (90%). ""H NMR (400MHz, CDCy 6 1 .09-1 .32 (m, 4H), 1 .41 -1 .59 (m, 1 H), 1 .66 (d, J = 1 2.5 Hz, 2H), 1 .88 
(t, J= 11.5 Hz, 2H), 2.82 (d, J = 11.5 Hz, H), 3.17 (t. J = 6.5 Hz, 2H), 3.42 (s, 2H), 4.05 (d, J = 3.5 Hz, 2H), 4.85 (br s, 

10 1 H), 5.92 (br s, 2H), 6.25-6.36 (m, 1 H), 6.55-6.66 (m, 1 H), 6.70 (d, J = 8.5 Hz, 1 H), 6.85 (d, J = 8.5 Hz, 1 H), 7.26 (s, 
1 H), 7.42 (d, J = 8.5 Hz. 1 H), 7.68 (s, 1 H) ; ESI/MS nrVe 498.2 (M++H, C23H27CIF3N5O2). 

[Examples 1878 to 1879] 

15 [0334] The compounds used In the present Invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1877. Data of ESI/MS and yields (mg) and yields (%) in 
the final steps are collectively shown in Table 46. 



Table 46 



20 



Example 


Compd. No 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1878 


1920 


C22H26CIF2N5O2 


466.2 


3.5 


10.0 


1879 


1922 


C23H27CIF3N5O3 


514.2 


1.2 


3.1 



[Example 1 880] Synthesis of 4-[[N-(2-amlno-5-trifluoromethylbenzovl)glycynaminomethyl]-1 -(benzrd]oxazol-5-vl) 
piperldine (Compd. No. 2188) 

[0335] Triethyt orthoformate (0.033 mL, 3.3 equivalents) and pyridlnlum p-toluenesulfonate (2 mg, 0.4 equivalent) 
were added to a THF (2 mL) solution of 1-(3-amlno-4-hydroxybenzyl)-4-[[N-(2-(tert-butoxycarbonylamlno)-5-trifluor- 
omethylbenzoyl)glycyl]amjnomethyl]piperidine (34.8 mg, 0.060 mL) synthesized according to the method of Example 
1826. The resulting mixture was stirred under reflux overnight and cooled to room temperature. The obtained mixture 
was then concentrated, and the resulting residue was dissolved in ethyl acetate, loaded onto a Bond Eiut^*^ Si column, 
eluted with ethyl acetate/methanol = 4:1 and concentrated. 

[0336] The obtained residue was dissolved In ethyl acetate (1 .5 mL), and a 4 M dioxane solution of HCI (0.5 mL) 
was added to the obtained solution. The resulting mixture was stirred at room temperature overnight, then adjusted to 
pHIO with a 5 M aqueous solution of NaOH and extracted with ethyl acetate. The extracts was concentrated and 
purified by preparative TLC (Si02, ethyl acetate/methanol = 4:1) to thereby provide 4-[[N-{2-amino-5-trlfluoromethyl- 
benzoyl)glycyl]aminomethyl]-1 -(benz[d]oxazoI- 5-yl)piperidlne (Compd. No. 2188) (1 .6 mg, 5%). The purity was deter- 
mined by RPLC/MS (94%). ESI/MS m/e 490.3 (M++H, C24H26F3N5O3). 

[Example 1881] Synthesis of 4-[[N-(2-amino-4,5-dlfluorobenzoyl)glycyl]amlnomethyl]-1-(2-oxo-2,3-dihydro- 
1 ,3-benzoxazol-5-yl)piperidine (Compd. No. 2190) 

[0337] Phenyl chlorofonnate (0.040 mL) was added to a mixture of 1-(3-amlno-4-hydroxy)-4-[[N-(2-(tert-butoxycar- 
bonylamlno)-4,5-dlfluorobenzoyl)glycyl]aminomethyl]piperidine (22 mg, 0.040 mmol) with NaHC03 (0.040 mmol), wa- 
ter (0.7 mL) and methanol (1.5 mL), and the resulting mixture was stirred at room temperature for 3 hours. A 1 M 
aqueous solution of NaOH (0.040 mL) was added, and the obtained mixture was further stirred for 1.5 hours. The 
mixture was then extracted with ethyl acetate, and the extracts was concentrated. The resulting residue was dissolved 
in methanol, loaded onto a Varian"^*^ SCX column and washed with methanol (5 mLx2). The obtained product was 
eluted with a 2 M methanol solution of NH3 (5 mL) and concentrated. A dichloromethane (2 mL) solution of chlorotri- 
methylsilane (1 M) and phenol (1 M) was added to the obtained residue. The mixture was stirred at room temperature 
for 2 hours and concentrated. The resulting residue was dissolved in methanol, loaded onto a Varian^^ SCX column 
and washed with methanol (5 mL x 2). The obtained crude product was eluted with a 2 M methanol solution of NH3 
(5 mL), concentrated and purified by preparative TLC (Si02, ethyl acetate/methanol = 5:2) to thereby afford 4-[[N-(2-ami- 
no-4,5-dlfluorobenzoyl)gtycyl]amlnomethyl]-1 -(2-oxo-2,3-dlhydro-1 ,3-benzoxazol-5-yl)plperidlne (Compd. No. 21 90) 
(4.1 mg, 22%). The purity was detemiined by RPLC/MS (100%). ESI/MS m/e 474.2 (M++H, C23H25F2N5O4). 
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[Examples 1882 to 1884] 

[0338] The compou nds used In the present Invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1881 (phenyl chlorothiofomiate was used In place of the 
phenyl chloroformate for synthesizing Compd. Nos. 2192 and 2193). Data of ESI/MS and yields (mg) and yields (%) 
In the final steps are collectively shown In Table 47. 



Table 47 



10 



Example 


Compd. No. 


Chemical Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1882 


2191 


C24H26F3N5O4 


506.3 


3.1 


10 


1883 


2192 




490.2 


6.9 


35 


1884 


2193 


C24H26F3N5O3S 


522,2 


3.6 


11 



15 

[Reference Example 36] 4-[[N-(1-(9-fluorenvlmethoxycarbonvl)piperidln-4-vlmethvl)carbamoylmethvl]amlnomethvn- 
3-methoxvphenvloxymethvlpolvstvrene 

[0339] Acetic acid (0.3 mL), sodium triacetoxyborohydride (1 .92 g) and 4-fonnyl-3-(methoxyphenyloxymethyl)-poly- 
20 styrene (1 mmol/g, 200 g) were added to a DM F (65 mL) solution of 1 -(9-fluorenylmethoxycarbonyl)-4-(glycy!amlnome- 
thyl)piperidine hydrochloride (10 mmol), and the resulting mixture was shaken for 2 hours and then filtered. The resin 
was washed with methanol, DMF, dichloromethane and methanol and dried to provide the objective substance. 

[Examples 1 885 to 2000] Solid-phase synthesis of 4-aminomethvlpiperidines 

25 

[0340] Dlisopropylethylamine (3.6 mmol) was added to a mixture of the corresponding carboxylic acid (1 .6 mmol) 
with HBTU (1 .6 mmol) and DMF (6 mL), and the resulting mixture was shaken for 2 minutes. 4-[[N-(1 -(9-Fluorenylmeth- 
oxycarbonyl)piperidtn-4-ylmethyl)carbamoylmethyl]aminomethyll-3-methoxyphenyloxymethylpolystyrene (0.4 mmol) 
was added to the resulting mixture, and the obtained mixture was shaken for 1 hour and filtered. The resin was washed 

30 with dichloromethane and dried. 

[0341] A mixture of NaBH(0Ac)3 (0-25 mmol) with acetic acid (0.025 mmol) and DMF was added to the obtained 
resin (0.05 mmol), and the corresponding aldehyde (2.5 mmol) was further added. The resulting mixture was shaken 
for 2 hours, then filtered and washed with methanol, a 1 0% DMF solution of diisopropylethylamine, DMF, dichlorometh- 
ane and methanol. A mixture of the resin with water (0.050 mL) and trifluoroacetic acid (0.95 mL) was shaken for 1 

35 hour and filtered. The resin was washed with dichloromethane and methanol. The filtrate and washings were combined 
and concentrated. The resulting residue was loaded onto a Varlan^^ SCX column and washed with methanol (16 mL). 
The obtained crude product was eluted with a 2 M methanol solution of NH3 (5 mL) and concentrated. The obtained 
product, If necessary, was purified by preparative TLC or HPLC to provide the objective compounds. Data of ESI/MS, 
yields (mg) and yields (%) are collectively shown in Table 48. 

40 

Table 48 



50 



55 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1885 


1923 


C23H25BrF3N302S 


544 


15.7 


87 


1886 


1924 


^24*^28 ^3^3038 


496 


14.6 


89 


1887 


1925 


C23H25F4N3O2S 


484 


11.7 


73 


1888 


1926 


^23*^24^5^3025 


502 


13.9 


84 


1889 


1927 


023^26'^3'^3035 


482 


10.7 


67 


1890 


1928 


C24H26F3N3O4S 


510 


14.3 


85 


1891 


1929 


O26^30^3'^3O25 


506 


14.7 


88 


1892 


1930 


C24H28 F3N3O2S2 


512 


14.4 


85 


1893 


1931 


C25H30F3N3O2S 


494 


14.3 


88 


1894 


1932 


C25H28F3N3O3S 


509 


7.1* 


35 
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Table 48 (continued) 
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1 Q Q 
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15 




1 y*+u 


n u RrPM O 
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y 
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1 yUD 
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25 
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1 you 
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UI Rr CM r\ 
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1 >! Q 

14. y 


00 




1 y lo 


lyoo 


UI RrCM r\ 


4y^ 


10. y 


QR 

oO 


35 


1 y ID 




L»22 r" 24" 2*^3^ 2 


A on 
4oU 


1^.0 


/y 


1 y 1 f 


lyoo 
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4yo 


1 Q 0 


on 
oU 




1 y 1 o 


lyoo 


UI RrCM r\ 


A7Q 

4/0 
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f .u 
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44 




1 Q1 Q 
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40 
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OU/ 
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00 


50 


1 yc/ 


1 yoo 


P UI RrPM r\ 
^23 ■'27°'^'^ '^3^2 


4/0 


10 1 

1^.1 


77 




1928 


1966 


^25 ''31 ri>i3W2 




13.4 


80 




1929 


1967 


C22H26BrFN402 


477 


4.7* 


20 


55 


1930 


1968 


C23H29FN4O3 


429 


6.9* 


32 




1931 


1969 


C22H27FN4O3 


415 


3.7* 


17 




1932 


1970 


C23H27FN4O4 


443 


5.4* 


24 
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Table 48 (continued) 



Example 


Compd, No. 


Molecular Formula 


ESI/MS m/e 




Vi IH /o/ \ 
Tl lU {/o^ 


1933 


1971 


25 '31 4 2 


439 


4 


on 


1934 


1972 


Co^HooFN^OoS 


445 




^0 


1935 


1973 


24' '31 ' • 


427 


D.O 




1936 


1974 


24 '31 ' 'M^2 


497 




OQ 


1937 


1975 


^22' '26' '^5^4 


444 




£.1 


1938 


1976 


23' '29 'M^2 


41 


R 7* 




1939 


1977 


23' '26 5 2 


424 






1940 


1978 


C25H33FN402 


441 


0.0 


OQ 


1941 


1979 


^25' '30' 2' ^4^2 




o.u 


OC 
00 


1942 


1980 


CfyA H AA FaN J On 

24 '28 2*^4^3 




o.u 


Oft 


1943 


1981 


22' 25"^ 2 '5^4 




Q Q* 

9.0 


41 


1944 


1982 


23 25 2 5 2 




D.U 


27 


1945 


1983 


^25' '32' 2'M^2 




0.0 


0"7 


1946 


1984 


CoAhlA^BrlN.O^ 
22 '26 4 2 




Q 7* 


36 


1947 


1985 


Ca«Ha«IN^O« 
23 '29 4^3 






00 


1948 


1986 


^22' '27"M^3 




0.0 


23 


1949 


1987 


23 27 4 4 


00 1 


0 0* 


32 


1950 


1988 


^25' '31"M^2 




0. / 


26 


1951 


1989 


23 '29 4 2 




f? A* 




1952 


1990 


^24' '31"M^2 




7 9* 




1953 


1991 


Ca.HaaIN^O/» 
^24' '29" ^4^3 




R ft* 




1954 


1992 


^241^^3 1 "^4^2 




ft 0* 


25 


1955 


1993 


22' '26 5 4 




1 n 0* 
1 U.^ 


40 


1956 


1994 


L^/\^ri Ayvl l\l j( 


1 


7 ft* 


30 


1957 


1995 


23 26 5 2 




ft n* 

D.O 




1958 


1996 


25 '33 4 2 


549 


7 1 * 


OQ 


1959 


1997 


25 '33 4^2 




o.u 


12 


1960 


1998 


C'viHocBrCINoOA 


Hi 0 


7 ft* 


39 


1961 


1999 


23 '28 3 3 


4!?n 


7 n* 


oy 


1962 


2000 


CooHocCIFN^Oa 

22 '25 ''3 2 


d1 A 
*t 1 0 


14.1 


102 


1963 


2001 


CooHofiCINoO^ 

c2 26 3 3 


416 


D.O 


Qft 

ob 


1964 


2002 


23 '26 '"3 4 


444 


7 1* 


oy 


1965 


2003 


CacHoaCINoOo 
25 30 3 2 


440 


1 o.o 


1 Ub 


1966 


2004 


C23H28CIN3O2S 


446 


8.4* 


45 


1967 


2005 


C24H30CIN3O2 


428 


7.4* 


41 


1968 


2006 


C24H30CIN3O2 


428 


13.8 


98 


1969 


2007 


C22H25CIN404 


445 


16.0 


109 


1970 


2008 


C23H28CIN302 


414 


14.1 


103 
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Table 48 (continued) 
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00 


lyy 1 
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32 


■ yy^ 


^UoU 


C23n27DrN404 


oOo 


0.0 


00 
28 


lyyo 




C25n3-|BrN402 
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0.2 


26 


4 QQA 

1 yy4 


OrtOO 
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C24n29BrN403 
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8.9 


37 


lyyo 


OftQQ 

^Uoo 


0 Ui QrM r\ 

C24H3iBrN402 


4o/ 


9.1 


oy 


1 yyo 




i_i QrM 0 


004 


b.4 


oc 
2b 


1997 


2035 


C23H29BrN402 


473 


6,5* 


28 


1998 


2036 


C23H26BrN502 


484 


6.3* 


27 


1999 


2037 


C25H33BrN402 


501 


5.4* 


22 


2000 


2038 


C22H25BrF2N402 


495 


5.4* 


23 


Note: * 


indicates "yield (mg) of trif luoroacetate 


H 



[Example 2001 ] Synthesis of 1-(3-carbanrioylbenzyl)-44[N-(34rifluoronriethyl)benzoyl]glycyl]anilnoniethyl]piperidme 

(Compd. No. 924) 

[0342] EDCI (10.7 mg), 1 -hydroxybenzotriazole hydrate (7.5 mg), triethylamine (15.4 mg), a 0.5 M dioxane solution 
of NH3 (0.1 mL, 0.05 mmol) and DMF (0.5 mL) were added to a chloroform (2.5 mL) solution of 1 -(3-carboxybenzoyl)- 
4-[[N-(3-trifluoromethyl)benzoyl]glycyl]aminomethyl]piperidine (19.4 mg, 0.041 mmol), and the resulting mixture was 
shaken at 25 °C for 20 hours and then washed with a 2 M aqueous solution of NaOH (2x2 mL) and brine (1 mL). 
The organic layer was filtered through a PTFE membrane filter, and the solvent was then removed under reduced 
pressure to provide 1 -(3-carbamoylb nzyl)-4-[[N-(3-trlfluoromethyl)benzoyl]glycyl]amlnomethyl]piperidlne (Compd. 
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No. 924) as an off-white solid (17.9 mg. 92%). The purity was determined by RPLC/MS (89%). ESI/MS m/e 447.3 

(IVI++H. C24H27F3N403)- 

[Example 2002] Synthesis of 1 -(4-cail3anriovlbenzvl)-4-[[N-(3-trif luQromethvl)benzoyl]glycyl]anriinonriethvllpiperidine 
(Compd. No. 925) 

[0343] The Compd. No. 925 was synthesized by using the corresponding starting material and reactants according 
to the method of Example 2001. 14.2 mg, 72%. The purity was detemriined by RPLC/MS (86%). ESI/MS m/e 447 
(M++H, C24H27F3N4O3). 

[Example 2003] Synthesis of 1 -(4-aminobenzyl)-4-[[N-(3-trifluoromethyl)benzoyl]glycyl]aminomethyl]plperidine 
(Compd. No. 516) 

[0344] An ethanol (3 mL) solution of 1 -(4-nitrobenzyl)-4-[[N-(3-trif Iuoromethyl)ben2oyl]gtycyl]aminomethyl]piperidine 
(22.4 mg, 0.047 mmol) was hydrogenated in the presence of a 5% palladium carbon (10 mg) at 25 °C in a hydrogen 
atmosphere under 1 atm for 1 hour. The catalyst was removed by filtration, and washed with ethanol (5 mL). The 
filtrates were collected and concentrated to thereby afford 1-(4-amlnoben2yl)-4-[[N-(3-trifluoromethyl)benzoyl]glycyl] 
aminomethyOpiperidine (Compd. No. 516) as an off-white solid (20.1 mg; 96%). The purity was detennined by RPLC/ 
MS (99%). ESI/MS m/e 449.1 (M++H, C23H27F3N4O2). 

[Examples 2004 to 2005] 

[0345] Compd. Nos. 517 and 518 were synthesized by using the respective corresponding starting materials and 
reactants according to the method of Example 2003. Data of ESI/MS and yields (mg) and yields (%) in the final steps 
are collectively shown in Table 49. 



Table 49 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


2004 


517 


C23H27F3N4O2 


449 


26.5 


78 


2005 


518 


C23H27F3N4O2 


449 


25.3 


71 



[Example 2006] Synthesis of 1-[4-(benzovlamino)benzvll-4-[fN-(3 (tr{fluoromethyl)benzoyl)glvcvl]amlnomethvl] 
piperidine (Compd. No. 519) 

[0346] EDCI (4.7 mg), 1 -hydroxybenzotriazole hydrate (3.3 mg), triethylamlne (2.5 mg) and benzoic acid (3.0 mg) 
were added to a dichloromethane (2.5 mL) solution of 1-(4-aminobenzyl)-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]ami- 
nomethyl]piperidine (10.1 mg, 0.023 mmol), and the resulting mixture was shaken at 25 ^C for 1 6 hours. The reaction 
mixture was washed with a 2 M aqueous solution of NaOH (2 mL x 2) and brine (1 mL) and then filtered through a 
PTFE membrane filter. The solvent was evaporated under reduced pressure to thereby provide yellow oil. The obtained 
yellow oil was purified by preparative TLC (SiOg, 1 0% methanol/dichloromethane) to afford 1 -[4-(benzoylamino)benzyl]- 
4-[[N-(3-(trif luoromethyl)benzoyl)glycyl]aminomethyl]piperidine (Compd. No. 51 9) as a colorless oil (4.6 mg, 36%). The 
purity was detemriined by RPLC/MS (99%). ESI/MS mie 553.2 (M++H, C3oH3,F3N403). 

[Example 2007] Synthesis of 1 -r4-(piperidinocarbonvl)benzyn-4-rfN-(3-(trifluoromethyl)benzoyl)glvcyl]aminomethyll 
piperidine (Compd. No. 1572) 

[0347] Piperidine (0.048 mg),and a DMF (0.15 mL) solution of diisopropylcarbodiimide (0.45 mmol) and 1-hydroxy- 
benzotriazole hydrate (0.45 mmol) were added to a DMF (1 .0 mL) solution of 1 -(4-carboxybenzyl)-4-[[N-(3-(trifluorome- 
thyl)benzoyl)gtycyl]aminomethyl]piperidine (0.040 mmol), and the resulting mixture was shaken at room temperature 
for 1 7 hours, then loaded onto a Varian'^^ scx column and washed with chloroform/methanol = 1 :1 (5 mL) and methanol 
(5 mL). The obtained crude product was eluted with a 2 M methanol solution of NH3 (5 mL) and concentrated to thereby 
provide 1 -[4-(piperidinocarbonyl)benzyl]-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyllpiperidine (Compd. No. 
1572) (14.3 mg, 66%). The purity was detennined by RPLC/MS (99%). ESI/MS m/e 545 (M++H.C29H35F3N4O3). 
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[Examples 2008 to 2015] 

[0348] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 2007. Data of ESI/MS and yields (mg) and yields (%) in 
5 the final steps are collectively shown in Table 50. 



Table 50 



10 



IS 



20 





nomnd No 


Molppuiar Formula 


ESI/MS m/e 


Yield (md) 

1 Id vj III 1 M/ 


Yield (°/cA 


2008 


1573 


^31 '"'33 ^3 '^4^4 


583 


17.6 


76 


2009 


1574 


^311^33^3^403 


567 


18.8 


83 


2010 


1575 


C30H30CIF3N4O3 


587 


3.2 


14 


2011 


1576 


028^33^3'^404 


547 


21.1 


97 


2012 


1577 


C26H31F3N4O4 


521 


5.1 


24 


2013 


1578 


C3-1H33F3N4O3 


567 


16.9 


75 


2014 


1579 


C31 H33F3N4O3 


567 


6.0 


26 


2015 


1580 


^29^35^3^403 


545 


15.1 


69 



[Example 201 6] Synthesis of 1 -[4-(chlorof onnyl)benzyl]-4-[[N-(3-(trifluoromethyl)benzoyl)glvcyl]aminomethyl] 
piperidine 

25 [0349] A mixture of 1-(4-carboxybenzyl)-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl]piperidine (240 mg) 
with thionyl chloride (1 mL) was stirred at room temperature for 1 2 hours, and the excess thionyl chloride was removed 
under reduced pressure to thereby afford 1 -[4-(chtorofon7iyl)benzyl]-4-[[N-(3-(trlfluoromethyl)benzoyl)g]ycyl]aminome- 
thyl]plperidjne. The resulting acid chloride was used without being further purified. 

30 [Example 201 7] Synthesis of 1-[4-[N-(2-methoxyethyl)carbamoyl]benzyl]-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl] 
aminomethyl]plperidine (Compd. No. 1612) 

[0350] A mixture of 1-[4-{chloroformyl)benzyl)-4-[[N-(3-{trifluoromethyl)benzoyl)glycyl]aminomethyl]piperidine 
(0.042 mmol) with 2-methoxyethylamine (3.8 mg, 0.050 mmol), a piperidinomethylpolystyrene (46 mg) and dichlo- 

35 romethane (1 .5 mL) was stirred at room temperature for 1 7 hours. Water (0.020 mL) was then added to the mixture, 
and the resulting mixture was stirred for 30 minutes. Methanol (1 mL) was then added to the obtained mixture, and the 
resulting mixture was loaded onto a Varian"^*^ SCX column and washed with methanol (10 mL). The obtained crude 
product was eluted with a 2 IVI methanol solution of NH3 and concentrated to thereby provide 1 -[4-[N-(2-methoxyethyl) 
carbamoyl]benzyl]-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]amlnomethyl]piperidine (Compd. No. 1612) (26.7 mg, 

40 100%). The purity was determined by RPLC/MS (92%). ESI/MS m/e 535.2 (M++H, C27H33F3N4O4). 

[Examples 201 8 to 2020] 

[0351] The compounds used in the present invention were synthesized by using the respective corresponding starting 
45 materials and reactants according to Example 201 7. The obtained products, if necessary, were purified by preparative 
TLC to afford the objective compounds. Data of ESI/MS and yields (mg) and yields (%) are collectively shown in Table 
51. 



Table 51 



50 



55 



Example 


Compd. No. 


Molecular Fomnula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


2018 


1610 


C31H30F6N4O3 


621.2 


4.4 


14 


2019 


1611 


C30H29CI2F3N4O3 


621.2 


35.7 


Q 


2020 


1613 


C32H35F3N4O3 


581.2 


29.9 


Q 


Note: ( 


2 means "Quantitative". 
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[Example 2021 ] Synthesis of 4-[N- [5-bromo-2-(methylamino)benzoyl]glycyl]aminomethyl>1 -(4-chloroben2yl)piperidlne 
(Compd. No. 1427) 

[0352] A triethyl orthoformate (6.5 mL) solution of 4-[N-(2-amlno-5-bromoben2oyl)glycyl]aminomethyl-1-(4-chlo- 
5 robenzyl)plperidine (Compd. No. 1042) (50 mg, 0.10 mmol) was stirred at 150 °C for 17 hours and concentrated to 
thereby provide a yellow solid. Sodium borohydride (7.6 mg, 0.2 mmol) was added to an ethanol (3 mL) solution of the 
yellow solid, and the mixture was stirred at room temperature for 1 4 hours. The resulting white precipitate was dissolved 
in dichloromethane, and the obtained solution was washed with a 1 M aqueous solution of NaOH (2 mL). The organic 
layer was separated, dried over K2CO3, filtered and concentrated, and the obtained crude product was purified by 
10 column chromatography (Si02, 20% methanol/chlorofomn) to provide 4-[N-[5-bromo-2-(methylamino)benzoyl]glycyl] 
aminomethyl-1-(4-chlorobenzyl)piperidine (Compd. No. 1427) (40 mg, 80%). The purity was detemiined by RPLC/MS 
(100%). ESI/MS m/e 505 (IVI++H, C23H28BrCIF6N402). 

[Example 2022] Synthesis of 4-[N-[5-bromo-2-(dimethylamino)benzoyl]glycyl]amlnomethyl-1 -(4-chlorobenzyl) 
*5 piperidine (Compd. No. 1428) 

[0353] Sodium cyan oborohyd ride (26 mg, 0.42 mmol) and acetic acid (1 4 mL) were added to a mixture of 4-[N-(2-aml- 
no-5-bromobenzoyl)glycyl]aminomethyl-1-(4-chlorobenzyl)piperidine (Compd. No. 1042) (67 mg, 0.14 mmol) with a 
37% aqueous solution of formaldehyde (0.112 mL, 1.4 mmol), acetonitrile (2 mL) and methanol (1.5 mL), and the 
20 resulting mixture was stirred at 50 **C for 30 hours. A 1 IVI aqueous solution of NaOH and dichloromethane were added 
to the mixture. The aqueous layer was separated, and the organic layer was dried over K2CO3, filtered, concentrated 
and purified by column chromatography (SIO2, 20% methanol/ethyl acetate) to afford 4-[N-[5-bromo-2-(dimethylamino) 
benzoyl]glycyl]aminomethyl-1 -(4-chlorobenzyl)piperidine (Compd. No. 1428) (60 mg, 82%). The purity was detemiined 
by RPLC/MS (100%). ESI/MS m/e 523 (M++H, C24H3oBrCIF6N402). 

25 

[Example 2023] Synthesis of 4-[[N-[5-bromo-2-(methylsulfonylamino)benzoyl]glycyl]aminomethyl]-1 -(4-chlorobenzyi) 
piperidine (Compd. No. 1581) 

[0354] A mixture of 4-[[N-[2-amino-5-bromobenzoyl]glycyl]aminomethyl]-1-(4-chiorobenzyl)piperidine (25 mg, 0.05 
30 mmol) with methanesulfonyl chloride (0.0045 mL), triethylamine (0.026 mL) and dichloromethane (2 mL) was stirred 
at room temperature for 1 7 hours. The resulting reaction mixture was purified by column chromatography (SiG2), loaded 
onto a Varian'T'^ SAX column and washed with methanol (5 mL). The obtained crude product was eluted with a 0.1 M 
methanol solution of HCI (5 mL) and concentrated to thereby provide 4-[[N-[5-bromo-2-(methylsulfonylamino)benzoyl] 
glycyl]aminomethyl]-1-(4-chlorobenzyl)piperidine (Compd. No. 1581) (5.4 mg, 19%). ESI/MS m/e 573.0 (M+4-H, 
35 C23H28BrCIN404S). 

[Example 2024] Synthesis of 4-[[N-[5-bromo-2 (bis(methylsulfonyl)amino)benzoyl]glycyl]aminomethyl]- 
1-(4-chlorobenzyl)piperidlne (Compd. No. 1582) 

40 [0355] A mixture of 1-(4-chlorobenzyl)-4-[[N-[2-amino-5-bromobenzoyl]glycyl]aminomethyl]piperidine (57 mg, 0.10 
mmol) with methanesulfonyl chloride (0.018 mL, 0.024 mmol), triethylamine (0.068 mL) and dichloromethane (2 mL) 
was stin-ed at room temperature for 8 hours. A 1 M aqueous solution of NaOH (1 mL) was added to the mixture, and 
the resulting mixture was extracted with dichloromethane (2 mL x 3). The extracts were combined, dried over K2CO3, 
filtered, concentrated and purified by column chromatography (Si02) to afford 4-[[N-[5-bromo-2-(bis(methylsulfonyl) 

45 amino)benzoyl]glycyl]aminomethyl]-1-{4-chlorobenzyl)piperidine (Compd. No. 1582) (40 mg, 62%). ESI/MS m/e 651 
(M++H, C24H3oBrCIN406S2). 

[Example 2025] Synthesis of 1 -(4-chlorobenzyl)-1 -methyl-4-[[N-[3-(trifluoromethyl)benzoyl]glycyl]aminomethyl] 
piperidinium iodide (methylammonium iodide of Compd. No. 461) 

50 

[0356] An acetonitrile (1.0 mL) solution of 4-[[N-[3-(trifluoromethyl)benzoyl]glycyl]aminomethyl]piperidlne (30 mg, 
0.087 mmol) and a (piperidinomethyl)pblystyrene (80 mg, 2.7 mmol base/g resin) were added to a chloroform (1 .0 mL) 
solution of 4-chlorobenzyl chloride (11 .7 mg, 0.073 mmol), and the resulting mixture was stirred at 60 °C for 2 hours. 
Phenyl isocyanate (10.4 mg, 0.087 mmol) was then added to the reaction mixture cooled to room temperature, and 
55 the obtained mixture was stirred at 25 **C for 1 hour, then loaded onto a Varian™ SOX column and washed with methanol 
(20 mL). The obtained crude product was eluted with a 2 M methanol solution of NH3(6 mL) and concentrated to thereby 
provide 1-(4-chlorobenzyl)-4-[[N-[3-(trifluoromethyl)benzoyl]glycyl]amlnomethyI]piperidine as a coloriess oil. 
[0357] l\4ethyl iodide (28 mg, 0.20 mmol) was added to an acetonitrile (2.0 mL) solution of 1-(4'Chlorobenzyl)- 
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4-[[N-[3-(trifluoromethyl)ben2oyl]glycyl]aminomethyl]plperidine. The resulting reaction mixture was stirred at 70 **C for 
4 hours. The solvent was removed under reduced pressure to provide 1 -(4-chlorobenzyl)-1 -methyl-4-[[N-[3-(trif iuorome- 
thyl)ben2oyl]glycyl]aminomethyl]piperldinium iodide as yellow oil. (31 .7 mg, 71 %). The purity was determined by RPLC/ 
MS (99%). ESI/MS m/e 482.1 (M++H, C24H28CIF3N3O2). 

5 

[Example 2026] Synthesis of 1-(4-chlorobenzyl)'4-[N-methyl-N-[N-(3-(trifluoromethyl)benzoyl)glvcyl]aminomethyl] 
piperidine (Compd. No. 520) 

[0358] An aqueous solution of fonnaldehyde (1 08 mg, 1 .33 mmol, 37 wt.%) was added to a 1 0% acetic acld/methanol 
10 (3 mL) solution of 1-(4'Chloroben2yl)-4-(aminomethyl)piperidine (318 mg, 1.33 mmol) and NaBHgCN (668 mg), and 
the resulting mixture was stirred at 25 "^C for 1 hour. The reaction mixture was loaded onto a Dowex^*^ 50Wx2 column 
(10 mL) and washed with methanol (20 mL). The obtained crude product was eluted with a 2 M methanol solution of 
NH3 (6 mL) and concentrated to thereby afford 1-(4-chlorobenzyl)-4-[(methylamino)methyl]plperidlne as a colorless 
oil. The resulting oil was used without being purified. 
15 [0359] EDCI (85 mg) and 1 -hydroxybenzotrlazole hydrate (60 mg) were added to a dichloromethane (4 mL) solution 
of 1-(4-chlorobenzyl)-4-[(methylamino)methyl]piperidine (111 mg, 0.44 mmol), and the resulting mixture was stirred at 
25 **C for 1 hour, then washed with a 2 M aqueous solution of NaOH (2 mL x 2) and filtered through a PTFE membrane 
filter. The solvent was subsequently removed under reduced pressure to provide a yellow oil, which was then purified 
by preparative TLC to afford 1-(4-chlorobenzyl)-4-[N-methyl-N'[N-(3-(trifIuoromethyl)benzoyl)glycyl]aminomethyl]pip- 
20 eridine (Compd. No. 520) as an off-white oil (1 4.0 mg, 3.4%). The purity was detemnined by RPLC/MS (99%). ESI/MS 
nn/e 482.1 (M++H, C24H27CIF3N3O2). 

[Reference Example 37] Synthesis of 3-aminohomopiperidine 

25 . [0360] A 1 M BH3-THF solution (80 mL) was added to a THF (70 mL) solution of DL-a-amino-e-caprolactam (2 g, 1 6 
mmol), and the resulting mixture was ref luxed for 3 hours. A 2 M hydrochloric acid (50 mL) was added, and the reaction 
mixture was further heated and ref luxed for 1 hour and then cooled to 25°C, A 4 M NaOH solution was added to basicify 
the reaction mixture (pHI 0), and the resulting mixture was extracted with ethyl acetate (200 mLx3). The organic layers 
were combined, washed with a saturated aqueous NaHC03, dried (over MgS04) and concentrated to thereby provide 

30 the objective compound (990 mg, 54%). The obtained compounds was used without being purified. 

[Reference Example 38] Synthesis of 3-amlno-1 -(4-chlorobenzvl)homopiperldlne 

[0361] p-Chlorobenzyl chloride (463 mg, 2.9 mmol) and K2CO3 (828 g, 6 mmol) were added to an acetonitrile (45 
35 mL) solution of 3-aminohomopiperidine (1 .71 g, 15 mmol), and the resulting mixture was stirred at 70 ""C with heating 
for 9 hours, cooled to 25 "C and concentrated to afford a yellow solid. The resulting residue was partitioned between 
H2O (5 mL) and ethyl acetate (50 mL) and the aqueous layer was extracted with ethyl acetate (50 mLx2). The organic 
layers were combined, washed with brine (20 mL), dried (over MgS04) and concentrated. The obtained yellow oil was 
purified by column chromatography (SI02, 5-20% methanol/dichloromethane gradient elution) to afford the objective 
40 compounds as yellow oil (639 mg, 93%). 

[Example 2027] Synthesis of 1-(4-chlorobenzyl)-3-[(4-benzoylbutyryl)amino]homopiperidine (Compd. No. 994) 

[0362] EDCI (23 mg), HOBt (16.2 mg) and triethylamine (15.2 ^iL) were added to a chlorofomn (1 mL) solution of 
45 3-amino-1-(4-chlorobenzyl)homopiperldine (24 mg, 0.10 mmol) and 4-benzoylbutyric acid (1.2 equivalents), and the 
resulting mixture was stirred at 25 ''C for 16 hours. The reaction mixture was diluted with dichloromethane (0.5 mL), 
filtered through a PTFE membrane and concentrated to provide 1-(4-chlorobenzyl)-3-[(4-benzoylbutyryl)amino]homo- 
piperidine (Compd. No. 994) (43 mg, 99%), The purity was detemnined by RPLC/MS (98%). ESI/MS m/e 413 (M++H, 
C24H29CIN2O2). 

50 

[Examples 2028 to 2042] 

[0363] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 2027. The obtained products, if necessary, were purified 
55 by chromatography (H PLC-C^q) to afford the objective compounds as TFA salts. Data of ESI/MS, yields (mg) and yields 
(%) are collectively shown in Table 52. 
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Table 52 



5 



10 



20 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


2028 


943 


C23H25CIF3N3O2 


468 


6 


28 


2029 


944 


C23H28CIN3O2 


414 


5 


29 


2030 


945 


C22H25CIN4O4 


445 


6 


30 


2031 


946 


C23H27CIN4O4 


459 


5 


24 


2032 


947 


C25H31CIN2O4 


459 


4 


20 


2033 


948 


C24H29CI2N3O2 


462 


6 


32 


2034 


949 


C25H32CIN3O2 


442 


6 


31 


2035 


988 


C23H25CIF3N3O2 


468 


45 


92 


2036 


989 


C23H28CIN3O3 


430 


44 


97 


2037 


990 


C22H26CIN3O2 


400 


41 


99 


2038 


991 


C23H27CIN2O2 


399 


41 


97 


2039 


992 


C25H31CIN2O4 


459 


47 


98 


2040 


993 


C25H31CIN2O2 


427 


44 


98 


2041 


995 


C25H31CIN2O3 


443 


44 


95 


2042 


996 


C24H31CIN4O2 


443 


5* 


11 


Note: * indicates "yield (mg) of trifluoroacetate". 



[Example 2043] Measurement of inhibitory activity of test compounds against binding of MlP-lato THP-1 cells 

[0364] THP-1 cells which are human monocytic leukemia cell line were suspended In an assay buffer [prepared by 
adding 0.1 % of BSA and 25 mM of HEPES to RPMI-1 640 (Gibco-BRL Co.) and adjusting the pH to 7.4] so as to provide 
1 X 1 0^ cells/mL to thereby afford a cell suspension. A solution obtained by diluting the test compound with the assay 
buffer was used as a test compound solution. A solution prepared by diluting an Iodine-labeled human MIP-1a (DuPont 
NEN Co.) with the assay buffer so as to provide 250 nCI/mL was used as a labeled ligand solution. In a 96-well filter 
plate (Millipore Co.), were aliquoted 25 p.L of the test compound solution, 25 \lL of the labeled ligand solution and 50 
\iL of the cell suspension in the order mentioned for each well. The solutions were stirred (100 \± of the reaction 
solution) and then incubated at 1 8 °C for 1 hour. 

[0365] After completing the reaction, the reaction solution was filtered through a filter, and the filter was washed with 
200 \iL of cold PBS twice (the reaction solution was filtered after adding 200 |j.L of the cold PBS). The filter was air- 
dried, and 25 ^iL of liquid scintillator was then added into each well to count the radioactivity retained by the cells on 
the filter using TopCount (Paclcard Instrument Co.). 

[0366] The count when 100 ng of an unlabeled human MIP-1a (Peprotech Co.) instead of the test compound was 
added was subtracted as nonspecific adsorption, and the count when the test compound was not added was tal<en as 
100%. Thereby, the Inhibitory activity of the test compound against binding of the human Ml P-1 a to. THP-1 cells was 
calculated. 



Inhibition ratio (%) = [1- (A- B)/(C- B)] x 100 

(wherein A is the count when the test compound is added; B is the count when 100 ng of the unlabeled human MIP- 
1a Is added; C is the count when only the [""^sij-iabeled human MIP-1 a is added). 

[0367] When the Inhibitory activity of the cyclic amine derivatives which are active ingredients of the present Invention 
was measured, for example, the following compounds respectively manifested an inhibitory activity of 20% to 50%, 
50% to 80% and >80% at a concentration of 2 tiM or 1 0 jiM. 

[0368] Compounds which manifested an Inhibitory activity of 20% to 50% at a concentration of ^0\M\ 

Compd. Nos. 29, 37. 41, 45, 46, 47, 50, 82 85, 107, 120, 134, 214, 217, 218, 220, 222, 225, 226, 227, 228, 229, 
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230, 231 , 233, 234. 236, 237, 238, 333, 334, 335, 336, 338, 340, 342, 347, 348, 349, 350, 352, 357, 359, 361 , 
366, 372, 374, 375, 376, 380, 382, 383, 385, 470, 471, 472, 473, 474, 483, 484, 488, 489, 491, 497, 499. 500, 
502, 506, 508, 510, 514, 515, 518, 524, 543, 553, 554, 555, 556, 563, 571, 575, 576, 578, 579, 580, 583, 586. 
587, 588, 590, 591, 592, 595, 596, 598, 603, 610, 611. 612, 614, 624, 625, 626, 629, 635, 638, 639, 640, 641, 

5 642, 643, 644, 646, 647, 648, 649, 652, 653, 658, 659, 660, 665, 666, 669, 671 , 675, 677, 679, 681 , 682, 684, 

691, 695, 696. 700, 702, 704, 706, 711, 712, 714, 717. 721, 723, 724. 726, 727. 728. 729. 731. 737, 739, 740, 
741, 742, 744, 746, 765. 767, 772, 773, 774, 775, 776, 780, 781, 785, 786, 787, 788, 790, 791, 792, 793. 795, 
796, 797, 798, 805, 806, 807, 810, 813, 820, 821, 822, 824, 825, 827, 829, 830, 833, 834, 837, 838, 844, 853, 
855, 873, 877, 878, 880, 882, 887, 888, 891, 894, 901. 903, 904, 905, 911, 929, 932, 933. 935. 938, 940. 948, 

10 993, 996, 1006, 1018, 1026, 1028, 1035, 1048, 1053, 1054, 1066, 1056, 1068, 1070, 1071, 1072, 1073. 1075, 

1076, 1081, 1763 and 1764 

[0369] Compounds which manifested an inhibitory activity of 50% to 80% at a concentration of 1 0 \M\ 

15 Compd. Nos. 1, 2, 3. 4. 7. 13, 22, 23, 24. 25, 27, 31, 32, 38, 48, 83, 119, 121, 123, 131, 215, 216, 221, 235, 337, 

351, 354, 358, 362, 363, 365, 367, 368, 369, 373, 378, 381. 384, 458, 459, 463, 465, 466, 467, 468, 478, 479, 
480. 482, 485. 486. 487, 492. 493, 494, 496. 496, 498. 501, 503. 504. 507, 511. 512. 513. 520. 523, 527, 529, 
530. 531, 532. 533. 534, 535. 536, 537, 538. 539, 540, 541. 542. 545, 546, 547, 548, 549, 550. 551, 552, 558, 
559. 560, 561, 562, 565. 567. 568. 569, 570, 572, 573, 574, 577, 581, 582. 594, 597, 599, 600, 602, 604, 606, 

20 607, 608, 609, 613, 615, 616, 618, 619, 620, 621 , 628, 630, 631, 632, 633, 634, 636, 637, 645, 651, 654, 655, 

657, 661. 662. 664, 673, 674, 676, 678, 680. 683, 685, 687, 688. 689, 693, 703, 705, 707, 708, 709, 710, 713. 
716, 718, 719, 720, 725, 730. 732, 733, 734, 735, 736, 749, 750, 751, 752, 763, 754, 756, 758, 760, 762, 763, 
764, 766, 768, 769, 770, 771. 777, 778, 779, 784, 794, 799, 800, 802, 804, 808, 809, 811, 812, 815, 816, 819, 
828, 831, 832, 835. 836, 839, 840, 845, 846, 847, 848, 850, 851, 854, 857, 858, 859, 860, 861. 862, 863, 865, 

25 866, 867, 868, 872. 874, 876. 886, 899, 910, 942, 998, 1004, 1005, 1007, 1013, 1015, 1016, 1017, 1019, 1020, 

1021, 1022. 1024. 1030, 1037. 1042, 1043, 1044, 1045, 1046. 1047, 1049. 1050. 1052, 1059. 1060. 1061, 1067, 
1069, 1074, 1078, 1079, 1080 and 1766 

[0370] Compounds which manifested an inhibitory activity of >80% at a concentration of 1 0 p.M: 

30 

Compd. Nos. 461 , 464, 469, 481 , 490, 505, 509, 521 , 526, 528, 544, 564, 566, 601 , 605, 61 7, 622, 623, 627, 650, 
656. 663, 668, 672. 686, 690. 692, 694, 715. 743. 747, 748, 755. 757. 759, 761, 782. 783, 803. 814, 817. 818. 
826. 849, 856, 864, 869, 870, 871 , 999, 1 000, 1 001 , 1 002, 1 003, 1 008, 1 009, 1010,1011,1012,1 023, 1 029, 1 031 , 
1 032, 1 033. 1 034, 1 036, 1 038, 1 039, 1 040, 1 041 , 1 051 , 1 057, 1 058. 1 062, 1 063. 1 064, 1 065, 1 066. 1 082 and 1 083 

35 

[0371] Compounds which manifested an inhibitory activity of 20% to 50% at a concentration of 2 p. M: 

Compd. Nos. 1042, 1043, 1244, 1245, 1416, 1435, 1436, 1438, 1441, 1480, 1570, 1583, 1584, 1589. 1590, 1594, 
1595, 1601, 1660, 1672, 1687. 1724, 1779, 1780, 1787. 1795. 1796, 1798. 1799. 1802, 1893, 1894, 1898, 1900, 
40 1915, 1919. 1920. 2092, 2096. 2098 and 21 00 

[0372] Compounds which manifested an inhibitory activity of 50% to 80% at a concentration of 2 \M: 

Compd. Nos. 1190. 1414. 1600. 2091 , 2094 and 2095 

45 

[0373] Compounds which manifested an inhibitory activity of >80% at a concentration ot2yM; 
Compd. Nos. 2093, 2097, 2099, 2103 and 2104. 
50 [Example 2044] l\/leasurement of inhibitory activity against binding of MCP-1 to THP-1 cells 

1 ■ Preparation of human MCP-1 gene-carrying recombinant baculovirus 

[0374] Two l<inds of synthetic DNA primers {5'-CACTCTAGACTCCAGCATGA-3' and 5'-TAGCTGCAGATTCTT- 
55 GGGTTG-3') having restriction enzyme recognition sites applied on the basis of the known human MCP-1 gene se- 
quence (see, for example, Yoshimura. T. et al. FEBS Letters 1 989, 244, 487-493) were used to amplify a cDNA derived 
from human vascular endothelial cells (purchased from Kurabow) according to a PCR method. The amplifi d fragment 
was cleaved with restriction enzymes (PstI and Xbal) and then iigated into a transfer vector pVL1393 (Invitrogen Co.). 
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The resulting vector was co-transfected with an infectious baculovirus into Sf-9 insect cells. Human MCP-1 gene re- 
combinant baculoviruses were Isolated from the obtained supernatant by a plaque assay method. 

2. Synthesis of p25|].|abeled human MCP-1 expressed with baculovirus 

5 

[0375] According to the method of Ishii, K. et al. (see Biochemical and Biophysical Research Communications, 1 995, 
206, 955-961), 5 X 10^ cells of Sf-9 insect cells were infected with 5x10^ PFU (plaque-fomiing units) of the above 
human MCP-1 gene recombinant baculoviruses and cultured in EX-CELL 401 medium for 7 days. The resulting culture 
supernatant was affinity purified by a heparin-Sepharose column (Phamiacia Co.) and then subjected to reverse phase 
10 HPLC (Vydac C18 column) to afford a purified human MCP-1. The protein labeling of the resulting purified human 
MCP-1 was requested for Amersham Co. to obtain a [i25|].|abeled human MCP-1 expressed with baculovirus (specific 
activity: 2000 Ci/mmol) prepared by the Bolten Hunter method. The resulting [i25|].|abeied human MCP-1 was used 
for the following tests. 

^5 3-1 . Measurement of inhibitory activity against binding of p25|].|abeled human MCP-1 expressed with baculovirus to 
THP-1 cells (method 1) 

[0376] THP-1 ceils which are human monocytic leukemia cell line were suspended in an assay buffer [prepared by 
adding 0.1 % of BSA and 25 mM of HEPES to RPMI-1 640 (Gibco-BRL Co.) and adjusting the pH to 7.4] so as to provide 
1 . X 1 0^ cells/mL to thereby afford a cell suspension. A solution obtained by diluting the test compound with the assay 
buffer was used as a test compound solution, A solution prepared by diluting the above [i25|].|abeled human MCP-1 
expressed with baculovirus with the assay buffer so as to provide 1 ^Ci/mL was used as a lebeled ligand solution. In 
a 96-well filter plate (Milllpore Co.), were aliquoted 25 \lL of the test compound solution, 25 |iL of the labeled ligand 
solution and 50 ^iL of the cell suspension in the order mentioned for each well. The solutions were stirred (100 ^L of 
the reaction solution) and then incubated at 18 ""C for 1 hour. 

[0377] After completing the reaction, the reaction solution was filtered through a filter, and the filter was washed with 
200 \iL of cold PBS twice (the reaction solution was filtered after adding 200fiL of the cold PBS). The filter was air- 
dried and 25 ^L of liquid scintillator was then added into each well to count the radioactivity retained by the cells on 
the filter using TopCount (Packard Instrument Co.). 

[0378] The count when 100 ng of the above human MCP-1 expressed with baculovirus (unlabeled) instead of the 
test compound was added was subtracted as nonspecific adsorption, and the count when the test compound was not 
added was taken as 1 00%. Thereby, the inhibitory activity of the test compound against binding of the human MCP-1 
to THP-1 cells was calculated. 

35 

Inhibition ratio (%) = {1- (A- B)/(C- B)} x 100 

(wherein A is the count when the test compound is added; B is the count when 1 00 ng of the unlabeled human MCP- 
1 is added ; C is the count when only the p^Sjj.iabeled human MCP-1 is added). 
40 [0379] When the inhibitory activity of the cyclic amine derivatives which are active ingredients of the present invention 
was measured, for example, the following compounds respectively manifested an Inhibitory activity of 20 to 50%, 50% 
to 80% and >80% at a concentration of Ip.M, 10 ^iM or 100 ^M. 

[0380] Compounds which manifested an inhibitory activity of 20% to 50% at a concentration of 1 00 ^iM: 

45 Compd. Nos. 3, 6, 11, 15, 16, 19, 28, 44, 88, 92, 94, 104, 111, 112, 124, 125, 133, 219, 220, 224, 228, 236,338, 

343, 346, 347, 348, 349, 362, 363, 367, 368, 371 , 373, 381 ,618, 847, 849, 850, 866, 867, 869, 870, 871 , 872 and 
873 

[0381] Compounds which manifested an inhibitory activity of 50% to 80% at a concentration of 1 00 \M\ 

50 

Compd. Nos. 1, 8, 10, 12, 18, 21, 26, 30, 33, 35, 39, 84, 89, 90, 91, 96, 97, 98, 99, 100, 101. 103, 106, 108, 109, 
110, 116, 122, 126, 216, 218, 221, 225, 226, 231, 330, 332, 333, 334, 337, 341, 342, 350, 352, 354, 356, 359, 
360, 361 , 364, 366, 374, 375, 379, 382, 462, 463, 464, 567, 686, 840, 841 , 842, 843, 844, 845, 846, 848, 862, 
863, 864, 865, 868 

55 

[0382] Compounds which manifested an inhibitory activity of >80% at a concentration of 1 00 jiM: 

Compd. Nos. 2, 4, 5, 7, 1 3, 1 4, 1 7, 20. 22, 23, 24, 25, 27, 29, 31 , 32, 34, 36, 38, 40, 41 , 42, 43, 45, 46, 47, 48. 49, 
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50, 83, 85, 86, 95, 102. 105, 107, 113, 114. 115, 119. 120, 121 , 123, 127, 128, 129. 130, 131 . 132, 134, 214, 215, 
217, 227, 237, 238. 331. 335, 336, 339, 340. 345, 351. 365, 357. 368, 383, 458, 459, 460, 466. 558, 851. 852, 
861 and 874 

5 [0383] Compounds which manifested an inhibitory activity of 20% to 50% at a concentration of 1 0|iM: 

Compd. Nos. 12, 18, 30, 34, 40, 42, 43, 51 , 52, 53, 54, 55, 56, 57, 59, 60, 64, 66, 75, 76, 77, 78, 79, 82, 89, 90, 
97, 98, 102. 103. 116. 127, 128, 129, 130, 132, 135, 136, 140, 141, 144, 156, 157, 159, 160, 161, 162, 163, 166. 
167, 168, 169, 170, 171, 172, 173, 174, 175. 176, 178, 179, 190, 191, 192, 195, 197, 200, 202, 203, 204, 205, 

10 208, 233, 234, 235, 239, 240, 241 , 242, 243, 245, 247, 249, 250, 255, 263, 264, 269, 274, 278, 279, 282, 306, 

316, 317, 323, 324, 380, 404, 409. 433, 446, 448, 449. 451, 470, 471, 473, 476, 479, 486, 488, 489, 497, 498, 
499, 501, 504, 507, 508, 509, 510. 512, 514. 516, 619. 527. 530. 532, 542, 545, 560, 563, 564. 565. 566, 568, 
569, 572, 573, 574, 575, 578, 583, 584, 586, 587, 589, 590, 599, 600, 601, 603, 606, 612, 613, 620, 621, 622, 
624, 625, 627, 629, 630, 632, 634, 636, 637, 640, 641, 642, 643, 644, 645, 646, 647, 648, 649, 658, 678, 682, 

15 687, 692, 694, 764, 775, 856, 857, 860, 881, 882, 883, 884, 890, 892, 899, 900, 903, 905, 907, 908, 911, 912, 

91 6. 91 7, 921 , 922. 923, 925. 927, 931 , 932, 935, 939. 940, 968. 986, 1 039, 1 041 . 1 045. 1 047, 1 062, 1 063 and 1 083 

[0384] Compounds which manifested an Inhibitory activity of 50% to 80% at a concentration of 10 jiM: 

20 Compd. Nos. 7, 32, 36, 61, 62, 63, 65, 67, 69, 70, 71, 72, 73, 74, 81 , 91 . 105, 114. 121 , 123, 134, 137. 138, 139. 

146, 147, 148, 149, 151, 154, 165, 177, 232, 244, 248, 251, 252, 253, 256, 259, 261, 266, 267, 276, 286, 292. 

293, 295, 301, 305, 307. 310, 314, 315, 320, 322. 328, 434, 435, 436, 437, 439, 440, 443, 447, 450, 452, 453, 

454. 455, 456, 468, 469, 472. 474, 475, 477, 478, 480, 481, 482, 483, 485, 490. 493. 494, 500, 505, 511 , 517. 

520, 529, 534, 540, 543, 544, 548, 555, 556, 561, 562, 570, 576, 579, 611, 617, 853, 854, 855, 858, 859, 875, 
25 877, 879, 880, 885, 886, 887, 888. 891, 894. 895, 904. 906, 909. 910, 913, 914, 918, 928, 930, 933, 937, 938, 

945, 970. 1 040. 1 044 and 1 046 

[0385] Compounds which manifested an inhibitory activity of >80% at a concentration of 1 0 jxM: 

30 Compd. Nos. 31 , 45, 46, 48, 58, 68. 80, 83, 113, 115, 142, 143, 145, 150, 152, 265. 268. 272. 275, 283. 285. 287, 

288. 290, 291 . 294, 296. 297, 302. 308. 309, 313, 321 , 325, 326, 358. 438, 441 . 442, 444, 445. 457, 466, 467, 
484, 487, 491, 492,' 495, 496, 503, 518, 537, 538, 547, 554, 876, 878. 919, 929 and 943 

[0386] Compounds which manifested an inhibitory activity of 20% to 50% at a concentration of IjiM: 

35 

Compd. Nos. 1118, 1121, 1136, 1143, 1146, 1158, 1159, 1167, 1170, 1359. 1361, 1362 and 1363 
[0387] Compounds which manifested an inhibitory activity of 50% to 80% at a concentration of I^lIVI: 
40 Compd. Nos. 1133, 1134. 1137. 1141. 1156, 1161, 1162, 1163. 1164 and 1166 

[0388] Compounds which manifested an inhibitory activity of >80% at a concentration of ^\LM: 

Compd. No. 1147. 

45 

3-2. Measurement of Inhibitory activity against binding of p25|],|abeled human IVICP-I expressed with baculovirus to 
THP-1 cells (method 2) 

[0389] THP-1 cells which are human monocytic leukemia cell line were suspended in an assay buffer (containing 50 
50 mM of HEPES. 1 .OmM of CaClg, 5.0 mM of MgClg and 0.5% of BSA at pH 7.4) so as to provide 1 x 10^ cells/mL to 
thereby obtain a cell suspension. A solution obtained by diluting the test compound with the assay buffer was used as 
a test compound solution. A solution prepared by diluting the above [''^sij-iabeled human MCP-1 expressed with bac- 
ulovirus with the assay buffer so as to provide l^iCi/mL was used as a labeled ligand solution. In a 96-well filter plate 
(Millipore Co.). were aliquoted 25 \iL of the test compound solution, 25 \iL of the labeled ligand solution and 50 of 
55 the cell suspension in the order mentioned for each well. The solutions were stirred (lOOjiL of the reaction solution) 
and then incubated at 18 °C for 1 hour. 

[0390] After completing the reaction, the reaction solution was filtered through a filter, and the filter was washed with 
200 [il of cold PBS twice (the reaction solution was filtered after adding 200 ^.L of the cold PBS). The filter was air- 
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dried, and 25 ^.L of liquid scintillator was then added by into each well to count the radioactivity retained by the cells 
on the filter using TopCount (Packard Instrument Co.). The count when 100 ng of the above human MCP-1 expressed 
with baculovirus(unlabe[ed) instead of the test compound was added was subtracted as nonspecific adsorption, and 
the count when the test compound was not added was 100%. Thereby, the inhibitory activity of the test compound 
5 against binding of the human MCP-1 to THP-1 cells was calculated. 



Inhibition ratio (%) = {1 - (A - B)/(C - B)} x 100 

10 (wherein A Is the count when the test compound is added; B Is the count when 1 00 ng of the unlabeled human IVICP- 
1 is added; C is the count when only the [^25|].|abeled human MCP-1 is added). 

[0391] When the inhibitory activity of the cyclic amine derivatives which are the active ingredients of the present 
invention was measured, for example, the following compounds respectively manifested an inhibitory activity of 20% 
to 50%, 50% to 80% and >80% at a concentration of 0.2 \M, l^iM or lOjiM. 
15 [0392] Compounds which manifested an inhibitory activity of 20% to 50% at a concentration of 10p,M: 

Compd. No. 1560 

[0393] Compounds which manifested an Inhibitory activity of 50% to 80% at a concentration of lO^M: 

20 

Compd. No. 1550 

[0394] Compounds which manifested an Inhibitory activity of >80% at a concentration of 1 0 ^M: 

25 Compd. Nos. 541 , 1042, 1043 and 1559 

[0395] Compounds which manifested an Inhibitory activity of 20% to 50% at a concentration of 1 jjiM: 

Compd. Nos. 1098, 1100, 1101, 1104, 1105, 1109, 1110, 1116, 1174, 1175, 1176, 1178. 1187, 1188, 1189, 1197, 
30 1198, 1199, 1200, 1201, 1202, 1209, 1210, 1211, 1212, 1222, 1225, 1229, 1230, 1237, 1238, 1243, 1250, 1259, 

1261, 1265, 1266, 1272, 1277, 1282, 1294. 1299, 1302, 1307, 1315, 1318, 1319, 1320, 1329, 1330. 1335, 1336. 
1337, 1343, 1344, 1353, 1355, 1356, 1357, 1358, 1368, 1372, 1385, 1386, 1392, 1400, 1413, 1422, 1423, 1425, 
1426, 1429, 1430, 1432, 1437, 1440, 1445, 1446, 1447, 1448, 1450, 1452, 1453, 1455, 1458, 1469, 1461, 1463, 
1464, 1466, 1468, 1469, 1470. 1471. 1474, 1479, 1482, 1485, 1507, 1508, 1510. 1511. 1512. 1513. 1514, 1515. 
35 1516, 1518. 1519, 1521, 1522, 1524, 1535, 1538, 1540, 1542, 1544, 1571, 1573, 1574, 1575, 1576, 1577, 1578, 

1579, 1580, 1581, 1582, 1585, 1587, 1598, 1602, 1603, 1604, 1609, 1611, 1612, 1613, 1614, 1615, 1616, 1617, 
1618, 1622, 1627, 1630, 1643, 1646. 1662, 1669. 1716. 1717, 1723, 1728, 1731. 1733, 1736. 1739. 1740, 1747. 

1750, 1755, 1757, 1758, 1759, 1760. 1761. 1762. 1769, 1770, 1771, 1772, 1773, 1774, 1777. 1783, 1784, 1785. 
1791. 1793. 1904, 1911, 1917, 2057. 2061, 2063. 2064. 2065, 2066, 2067, 2068, 2069, 2071. 2072, 2073, 2074. 

40 2075, 2076, 2080, 2081, 2082, 2110, 2112, 2123, 2130, 2131, 2139, 2170, 2180. 2181, 2182, 2212, 2216, 2217, 

221 9, 2220, 2222, 2224, 2225, 2228, 2247, 2253, 2254, 2255, 2256 and 2257 

[0396] Compounds which manifested an inhibitory activity of 50% to 80% at a concentration of 1 ^ M: 

45 Compd. Nos. 37, 298, 318, 1084, 1091, 1103, 1106, 1108, 1111, 1113. 1114, 1115, 1138, 1142, 1165, 1179, 1190, 

1192, 1193, 1195, 1196, 1204, 1205, 1206, 1207. 1208, 1245, 1246, 1255, 1257, 1258, 1262, 1263. 1293. 1300, 
1342, 1351, 1352. 1354, 1370. 1371, 1373. 1375, 1377, 1378. 1380. 1381. 1383. 1384, 1391, 1411, 1412. 1414, 
1417, 1418, 1419. 1421, 1424, 1431, 1436, 1439, 1449, 1454, 1456, 1457, 1460, 1462. 1472. 1473, 1487, 1502, 
1504, 1506, 1517. 1525. 1526. 1527, 1529. 1530, 1531. 1532, 1533. 1534. 1536, 1537. 1539, 1541, 1545. 1593, 

50 1600, 1601, 1606, 1608, 1619, 1620, 1621. 1623. 1624, 1625. 1626. 1628. 1629. 1645, 1650, 1654, 1658. 1663. 

1664, 1665, 1670, 1671, 1672, 1673, 1675. 1678, 1679, 1681, 1684. 1687. 1688. 1689, 1690, 1711. 1712, 1714, 
1718, 1722. 1725. 1726. 1727, 1729. 1730, 1732. 1734, 1735, 1737, 1741. 1742, 1743, 1744, 1745, 1746, 1748, 

1751, 1753, 1754, 1756, 1779, 1781, 1782, 1786, 1788, 1789, 1790, 1792, 1795. 1797. 1798, 1800. 1801. 1804. 
1848, 1862, 1883, 1885, 1886, 1887, 1889, 1893, 1894, 1903, 1905, 1910, 1912, 1913, 1914, 1918, 1922. 1976, 

55 1985, 2027, 2035, 2062, 2083, 2084, 2088, 2089, 2090, 2111, 2124, 2125, 2126, 2135. 2167, 2171, 2175, 2211, 

2221. 2226, 2231 and 2240 

[0397] Compounds which manifested an inhibitory activity of >80% at a concentration of 1 ^iM: 
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Compd. Nos. 299, 311, 312, 329, 1042, 1043, 1085, 1119, 1191 , 1203. 1220, 1228, 1236, 1244, 1256, 1288, 1295, 
1308, 1310, 1376, 1382, 1393, 1395, 1415. 1416, 1420, 1435, 1438, 1441, 1480, 1481, 1570, 1583, 1584, 1589. 
1590, 1594, 1595, 1607, 1634, 1660, 1661, 1666, 1668, 1695, 1696, 1697, 1698, 1699, 1701, 1702, 1703, 1704, 
1705, 1706, 1707. 1708, 1709, 1713. 1724. 1749. 1752. 1775. 1776. 1778, 1780, 1787. 1794, 1796, 1799. 1802, 
5 • 1803, 1841, 1869, 1870, 1871. 1872, 1876, 1877, 1892, 1896. 1897, 1898, 1899, 1900, 1901, 1902. 1906, 1907, 
1908, 1909, 1915, 1916, 1919, 1920, 1921,2085, 2086, 2087, 2113, 2114, 2118, 2119, 2120, 2121 , 2122, 2127, 
2128. 2129, 2132, 2133, 2136, 2137. 2138, 2159, 2161 , 2162. 2169, 2172. 2178, 2179, 2187, 2189, 2193, 2210. 
2213, 2214, 2215, 2218, 2227. 2229, 2230, 2232, 2233, 2235, 2236, 2237, 2238, 2241 . 2242, 2243, 2244, 2245, 
2246, 2248, 2249, 2250, 2251 and 2252 

iO 

[0398] Compounds which manifested an inhibitory activity of 20% to 50% at a concentration of 0.2 ^iM: 

Compd. Nos. 1680, 1682, 1686, 1691, 1694, 1700. 1805. 1810. 1811, 1812, 1813, 1815, 1816, 1817, 1818, 1819, 
1820, 1824, 1825, 1826, 1827, 1828, 1832, 1833, 1834, 1835, 1836, 1839, 1840, 1842, 1843, 1851, 1852, 1853, 
15 1854, 1855, 1856, 1858, 1859, 1860, 1863, 1864, 1865, 1866, 1868, 1874, 1878, 1879, 1880, 1888. 1890, 1891. 

1895, 1926. 1927. 1928. 1929, 1930, 1934, 1935. 1937, 1945, 1946, 1951, 1952, 1953, 1954, 1959, 1960, 1961, 
1962, 1966, 1969, 1970, 1971, 1972, 1973, 1977, 1978,1979, 1980, 1981, 1985, 2014, 2027, 2028,2033,2035, 
2039, 2040, 2041 , 2042, 2044, 2045 and 2046 

20 [0399] Compounds which manifested an inhibitory activity of 50% to 80% at a concentration of 0.2 \M\ 

Compd. Nos. 1677, 1678, 1679, 1681, 1687, 1688, 1689, 1690, 1695, 1697, 1808, 1809, 1841, 1848, 1861, 1862, 
1869, 1870, 1871, 1872, 1873, 1876, 1877, 1883. 1884. 1885. 1886, 1887, 1889, 1893, 1894 and 1976 

25 [0400] Compounds which manifested an inhibitory activity of >80% at a concentration of 0.2 \i M: 

Compd. Nos. 1696 and 1892. 

[Example 2045] IVIeasurement of inhibitory activity against binding of MCP-1 to cells expressing the MCP-1 receptor 
30 (Evaluation using p^5|],|abeled human MCP-1) 

1 . Obtaining of cells expressing the MCP-1 receptor 

[0401] An MCP-1 receptor cDNA fragment obtained by Yamagami, S. et ai. (see Biochemical and Biophysical Re- 
35 search Communications. 1994, 202, 1156-1162) was cloned into an NotI site of an expression plasmid pCEP-4 (tnvit- 
rogen Co.), and the resulting plasmid was transfected into human kidney epithelial cell line 293-EBNA with a Lipo- 
fectamine reagent (Gibco-BRL Co.) and the cells were cultured in the presence of a selective agent (Hygromycin) to 
provide a stably expressing transfactant line. The expression of the receptor was confirmed by binding properties of 
the [i25|].|abeled human MCP-1. 

40 

2. Measurement of Inhibitory activity against binding of p^^ij.iabeled human MCP-1 expressed with bacuiovirus to 
MCP-1 receptor-expressing cells 

[0402] The MCP-1 receptor-expressing cells on a tissue culture dish were scraped using a cell scraper and sus- 
45 pended in the assay buffer [prepared by adding 0.1% of BSA and 25 mM of HEPES to D-MEM (Gibco-BRL Co.) and 
adjusting the pH to 7.4] to thereby provide a ceil suspension of a concentration 6x10^ ceils/ml. The same subsequent 
procedures were performed as described in Example 2044. 

[0403] When the inhibitory activity of the cyclic amine derivatives, which were"the active ingredients of the present 
Invention, was measured, the inhibitory activity of the representative compounds in the Example was approximately 
50 the same as that described In Example 2044. 

[Example 2046] Measurement of inhibitory activity against celi chemotaxis 

[0404] In order to detemiine the inhibitory activity of the compounds according to the present invention against the 
55 cell chemotaxis, human monocytic leukemia cell line THP-1 were used as chemotactic cells according to the method 
of Fall et al. (J. Immunol. Methods, 1 980, 33. 239-247) to determine the cell chmotaxis caused by monocyte chemotactic 
factor MCP-1 as follows: Namely, 2 x 10^ cells/mL of the THP-1 cells [suspended in RPMM640 (Flow Laboratories 
Co.) + 1 0% FCS] were placed in th upper chamber (200 ^.L) of a 96-well microchemotaxis chamber (Neuroprobe ®), 
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and human recombinant MCP-1 (Peprotech Co.) diluted with the same solution so as to provide the final concentration 
of 20 ng/mL was placed in the lower chamber (35 ^iL). A polycarbonate filter (PVP-free. Neuroprobe ®) was placed 
between the two chambers. These were Incubated in the presence of 5% of COg at 37*'C for 2 hours. 
[0405] The filter was removed, and the cells which had migrated to the undersurface of the filter were Immobilized, 

5 stained using Diff Quick (Kokusai Shiyaku Co.) and then measured at a measuring wavelength of 650 nm using a plate 
reader (Molecular Device Co.) to detemnine the means of 3 wells. Thereby, the indication of the number of c Us migrated 
was obtained. The test compound together with the THP-1 cells was added to the upper chamber at various concen- 
trations to determine the inhibitory activity against cell chemotaxis [degree of inhibition: IC50 (m-M)]. The degree of 
inhibition was defined as {(number of cells migrated with MCP-1 when no test compound was added to the upper 

10 chamber) - (number of cells migrated when no MCP-1 was added to the lower chamber) = 1 00%}, and the concentration 
of the compound manifested 50% of the inhibition was designated as IC50. 

[0406] When the inhibitory activity of the cyclic amine derivatives which are the active ingredients of the present 
invention was detemriined, for example, the IC50 value of the following compounds was 0.1 p.M or below. 
[0407] Examples of compounds which manifested an IC50 value of 0.1 \lM or below: 

15 

Compd. Nos. 4, 37, 298, 299. 31 1 , 31 2, 31 8, 329, 461 , 886, 909, 1 042, 1 043, 1 085, 1 1 1 9, 1 1 38, 1 1 42, 1 1 65, 1 1 79, 
1191, 1203, 1205. 1220, 1228, 1236, 1244, 1245, 1256, 1288, 1293, 1295, 1308, 1310, 1352, 1376, 1382, 1393, 
1395, 1416, 1420, 1435, 1436, 1438, 1441, 1480, 1531, 1532, 1570, 1583, 1584, 1589, 1590, 1594, 1595, 1600, 
1601, 1607, 1660, 1661, 1664, 1666, 1668, 1698, 1699, 1701, 1702, 1703, 1704, 1706, 1707, 1708, 1709, 1713, 
20 1775, 1776, 1778, 1779, 1787, 1794, 1796, 1799, 1802, 1803, 1896, 1898, 1899, 1900. 1901, 1902, 1906. 1907, 

1908, 1909, 1915, 1916, 1919, 1920, 1921 , 2087, 2114, 2128, 2129, 2132, 2137, 2141, 2144. 2157, 2158, 2189, 
2213, 2214, 2235. 2236, 2241, 2242, 2244, 2249, 2250 and 2251. 

[0408] The results in Examples 2043, 2044. 2045 and 2046 definitely show that the compounds of the present In- 
25 vention as a receptor antagonist of chemokines such as M IP-la and/or MCP-1 have the Inhibitory activity against 
actions of the chemokines on target cells. 

[Example 2047] Studies on Inhibitory effects on collagen-induced arthritis In mice 

30 [0409] Collagen-induced arthritis In mice was induced according to the method of Kato et al. (Arthritis in mice induced 
by a single immunization with collagen, Ann. Rheum. Dis., 55, 535-539, 1996). 

1 . Method 

35 [0410] Type II collagen derived from a bovine joint (Collagen Gijutsukenshukai) was emulsified with an volume of a 
Freund's complete adjuvant (ICN Immunobiologicals) to prepare a homogeneous emulsion. An ultrasonic homogenizer 
(Taltec) was used to prepare the emulsion. The emulsion (in a dose of 0.15 mg/0.1 mUbody) was intracutanlously 
Injected into the base of the tail of DBA/1 mice (Charles River, Japan Inc.) by using a glass syringe for tuberculin and 
a 27G injection needle. 

40 [0411] The test compound was suspended in a 0.5% aqueous solution of sodium carboxymethyl cellulose (CMC, 
Wako Pure Chemical Industries, Ltd.) with a mortar to prepare a prescribed administration suspension, which was 
orally administered from the date after the administration of the emulsion. 

[0412] The experimental groups are three of a group administered with 0.5% of CMC (hereinafter referred to as the 
control group) and groups administered with 30 mg/kg or 100 mg/kg of the test compound. The solution or the test 
45 compound was administered once a day, and the number of animals in each group was 1 6. 

2. Evaluation of arthritis 

[0413] The degree of joint swelling was scored for each digital joint of four limbs after the passage of 1 2 weeks from 
50 the administration of the emulsion according to the method of Abe (immunotherapy in arthritis model, Japanese Jonrral 
of Inflammations 12, 417-422, 1992). Each limb was scored in four grades of scores 0 to 3, and the maximum was 
score 12. 

3. Actions on synovial hyperplasia, chondrolysis of articular cartilages and osteolysis of subchondral bone 

55 

[0414] After observing the arthritis scores, the right hindlimbs were removed. After embedding In paraffin, thin slice 
of knee joint were prepar d and subjected to hematoxylin-eosin staining to evaluate actions on synovial hyperplasia, 
chondrolysis, destruction of articular cartilages and osteolysis of subchondral bone according to a conventional method. 
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The rating was carried out in five grades of scores 0 to 4 for each nfieasurement Item. 
4. Results of evaluation 

5 [0415] The category type Dunnett's tests connpared with the control group were carried out, and a p value of 0.05 or 
below was tai^en as significantly different. The following graphs are expressed as mean ± standard deviation (SD). 
Fig. 1 illustrates the results of arthritis when Compd. No. 1583 was orally administered for 12 weeks. The group ad- 
ministered with Compd. No. 1583 significantly inhibited arthritis scores as compared with the control group. 
[041 6] Figs. 2 to 4 respectively illustrates results of Compd. No. 1 583 on synovial hyperplasia, chondrolysis of articular 

10 cartilages and osteolysis of subchondral bone. Compd. No.1583 significantly inhibited for all the evaluation items. 

[Example 2048] Studies on inhibitory effects on collagen-induced arthritis in rats 

[0417] Collagen-induced arthritis in rats was induced by modifying the method of Trentham et al. (Autoimmunity to 
15 type 11 collagen: an experimental model of arthritis. J. Exp. Med., 146, 857-68 (1977) as follows: 

1 . Method 

[0418] Type II collagen derived from a bovine joint (Collagen Gijutsukenshukai) and muramyl dipeptide (CH EM ICON 
20 International) were mixed with an Freund's incomplete adjuvant so as to provide each final concentration of 0.08% and 
0,02% to thereby prepare a homogenous emulsion. The resulting emulsion was prepared by vigorous stirring at 4 ^'C 
in two glass syringes connected with a connector. One mL of the emulsion was injected intrademnally in 1 0 sites on 
the back of Lewis female rats (Charles River Japan, Inc., 6-weeksold) by using a glass syringe for tuberculin and a 
26G injection needle. After one week, the base of the tail was additionally immunized (boosted) intradermally with 0.1 
25 mL of the emulsion prepared by the same method as described above. 

[0419] The test compound was suspended in a 0.5 % aqueous solution of sodium carboxymethylcellulose (CMC, 
Wako Pure Chemical Industries, Ltd.) with a mortar to prepare a prescribed administration suspension, which was 
orally administered every day for 3 weeks after the date of the initial administration of the emulsion. 
[0420] The experimental groups were a group of no treatment (intact group), a group administered with 0.5% of the 
30 CMC (hereinafter referred to as the control group) and a group administered with 300 mg/kg of Compd. No. 1 245. The 
solution or the test compound was administered once a day The number of animals in each group was 8. 

2. Evaluation of arthritis 

35 [0421] The limb joint swelling of hindlimbs was evaluated by determining a change In the volume of the limb joints. 
The footpad volumes of the right and left hindlimbs of rats were measured total 7 times of the date of boosting, 2, 5, 
7, 9, 12 and 1 4 days after the date of boosting by using a rat hindlimb footpad volume meter (TK-1 05, UNICON). The 
obtained results were expressed as an increasing rate after the date of boosting by taking the footpad volume on the 
date of boosting as 100%. The mean of the group was obtained as the mean of all the left and right hindlimb volumes 

40 in each group. 

3. Results of evaluation 

[0422] Fig. 5 illustrates results of arthritis when Compd. No. 1245 was orally administered every day for 3 weeks. 

45 Values in the figure are expressed as mean +S.E. Student's t-tests or Wilcoxon tests were earned out comparing with 
the control group, and a P value of 0.05 or below was taken as significantly different. The group administered with 
Compd. No. 1245 significantly inhibited joint swelling (after 5, 7 and 14 days: P<0.01 and after 9 and 12 days: P<0.001) 
as compared with the control group at each time point of 5, 7, 9, 12 and 14 days after the boosting. 
[0423] The results of Examples 2047 and 2048 show that the compounds of the present invention have effective 

50 remedial or prophylactic effects on diseases in association with chondrolysis of cartilage or osteolysis such as arthritis, 
rheumatoid arthritis, osteoarthritis, traumatic articular destruction, osteoporosis or tumor 

[Example 2049] Studies on inhibitory actions in Masugi's nephritis model in WKY-rats 

55 1 . Method (common to Experiments 1 and 2) 

[0424] Rabbits were immunized with a trypsin fraction of rat kidney cortex to provide an anti-glomerular basement 
membrane serum which was intravenously injected to 4-weeks-old female WKY rats (Charles River) in a dose of 2.5 
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miykg body weight to induce glomerulonephritis. 

[0425] After injection of the antiserum, urine of each animal was collected for 24 hours with metabolic cages for rats 
(Clea Japan, Inc.) on the 1st, 4th, 7th, 10th and 14th days after the Injection. The amount of the urine was measured 
by urine weight and the protein content in the urine was measured by using a l<it for assaying proteins in urine and 
5 cerebrospinal fluid (Tonein TP-II, Otsuka Pharmaceutical Co., Ltd.) to determine the amount of proteins excreted in 
urine per day. 

[0426] Serum of the animals subjected to the experiments was collected on the 1 5th day after Injecting the antiserum, 
and creatinine concentration in blood was measured with a creatinine assay kit (Autosera ®, Daiichi Pure Chemicals 
Co., Ltd.) using a Hitachi 7070 model autoanalyzer. 
10 [0427] The test compound was daily orally administered In a dose of 1 00 mg/kg body weight twice a day from the 
date of injecting the anti-glomerular basement membrane serum (about 1 0:00 a.m. and about 6:00p.m. in Experiment 
1 and about 1 0:00 a.m. and about 5:00 p.m. in Experiment 2). In the control group, only the solution (a 0.5% aqueous 
solution of sodium carboxymethylcellulose) was orally administered. The administration volume was 10 mL/kg body 
weight, and the number of animals (N) was 10. 

15 

2. Results and Discussion 



[0428] The detection of proteinuria began in each experimental group on the 4th day after injecting the anti-glomerular 
basement membrane serum, and the concentration of the urinary proteins was subsequently increased to the 14th day 

20 with time to induce nephritis. In the group administered with Compd. No. 1583, a tendency to inhibit the concentration 
of urinary proteins by 26% was found as compared with the control group on the 7th day after injecting the antiserum. 
A significant Inhibition of the concentration of urinary proteins was found by 51 and 54% on the 10th and 14th days 
(p<0.01 , Mann-WhItney U test). (Fig. 6). When the creatinine concentration in blood was measured on the 1 5th day 
after injecting the anti-glomerular basement membrane serum, a significant decrease of 20% (p<0.01 , Mann-Whitney 

25 u test) was found in the group administered with Compd. No. 1583 as compared with the control group (Table 53), 
[0429] Therefore, It is found that the glomerular injury and renal function exaceriDation of rats were alleviated with 
Compd. No. 1583 to inhibit nephritis. 



Table 53 



Inhibitory Effects on Serum Creatinine 
Serum Creatinine Concentration (mg/dl) on the 15th Day of Administering Compound 


Placebo 


Compd. No. 1583 


0.49±0.06 


0.39±0.03** 



2-2. Experiment 2 

[0430] The detection of proteinuria began in each experimental group on about the 4th day after injecting the anti- 
glomerular basement membrane serum, and the concentration of the urinary proteins was subsequently increased to 
the 1 4th day with time to confirm the induction of nephritis. In the group administered with Compd. No. 1 245, a significant 
(p<0.001 , Mann-Whitney U test) inhibition of the concentration of urinary proteins was respectively found by 74, 85, 
81 and 82% on the 4th, 7th, 1 0th and 1 4th days after injecting the antiserum as compared with the control group (Fig. 
7). When the creatinine concentration in blood was measured on the 1 5th day after injecting the anti-glomerular base- 
ment membrane serum, a significant decrease of 10% (p<0.05, Student's t-test) was found in the group administered 
with compound 1245 as compared with the control group (Table 54). 

[0431] Therefore, it is found that the glomular injury and renal function exacerbation of rats were alleviated with 
Compd. No.1 245 to inhibit nephritis. 



Table 54 



Inhibitory Effects on Serum Creatinine 
Serum Creatinine Concentration (mg/dl) on the 15th Day of Administering Compd. No. 1245 


Control 


Compd. No. 1245 


0.53+0.05 


0.48±0.04* • 



[0432] The above results show that the compound of the present invention has effective remedial or prophylactic 
effects on nephritis or nephropathy such as glomerulonephritis, interstitial nephritis or nephrotic syndrome. 
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[Example 2050] Studies on inhibitory effects in chronic relapsing experimental allergic encephalomyelitis in mice 
1 ■ Method 

5 [0433] Animal models of chronic recurrent experimental allergic encephalomyelitis were prepared according to the 
method described in the report by OI<uda et al. [Okuda Y, etal. J. Neuroimmunol. 81, 201-210 (1998)]. 
[0434] Into the abdomen of 8-weeks-old female SJl/JxPUJ F1 mice (Jackson Lab.), were subcutaneously injected 
100 fiL of an emulsion of an Freund's Incomplete adjuvant (Diffco) containing 500 ^ig of rabbit myelin basic protein 
(Sigma) and 500 ^.g of Mycobacterium tuberculosis H37Ra (Difco)/lsotonic sodium chloride solution = 1:1 (volume 

10 ratio). After 24 hours, 1 00 \iL of isotonic sodium chloride solution containing 400 ng of Bordetella pertussis toxin (Sigma) 
was intraperitoneally injected to induce the chronic relapsing experimental allergic encephalomyelitis. The number of 
animals in each group was 10. 

[0435] The test compound was suspended in a 0.5% (weight/volume) aqueous solution of sodium carboxymethyl- 
cellulose (Wako Pure Chemical industries, Ltd.) with a mortar to prepare a prescribed suspension, which was orally 

15 administered from the date of injection of the emulsion. 

[0436] Clinical symptoms of the chronic relapsing experimental allergic encephalomyelitis were evaluated by obser- 
vation on animal individuals once a day by using the method described by Tahira et al. ["Methods of Immunological 
Experimental Procedures" p. 1178-1181, Nankodo (1995)]. Namely, score 0 = nonrial; score 1 = limp tail; score 2 = 
slight walking abnomnality; sore 3 = apparent hindlimb paresis; score 4 = complete hindlimb paralysis and score 5 = 

20 moribund or death. 

2. Results and Discussion 

2-1 . Experiment 1 : Effects of Compd. No. 1583 

25 

[0437] Table 55 and Fig. 8 show the results to 41 days after Injection of the emulsion. 

[0438] The change in symptoms was expressed by means of the respective experimental groups on each observation 
day. In the maximal clinical scores in Table 55, the maximal value of the clinical scores shown in the observation period 
by the respective animals were adopted as the representative scores of the example. As to statistical analytical meth- 
30 ods, nonparametric tests among some groups without comparison with to the control group were used for clinical 
scores and multiple comparisons with the control group (Dunnetf s multiple comparison) were used for other evaluation 
items. 

[0439] A tendency to delay the onset date (no significant difference), symptom inhibition (p<0.05) and shortening of 
onset period (p<0.05) were found at the first attack in the group administered with 1 00 mg/kg body weight of Compd. 
35 No. 1583 as compared with the control group. In the group administered with 30 mg/kg body weight of Compd. No. 
1 583, distinct effects on the items were not found; however, the tendency of dose-dependent effects was found. In Fig. 
8, "compound 1" Is not Compd. No. 1 in the present Invention, but means the compound of Compd. No. 1583. 



Table 55 



40 



Experimental Group 


Control Group 


Compd. No. 1583 30 mg/kg 
body weight 


Compd. No. 1583 100 mg/kg 
body weight 


First Attack 








Onset Date 


12.6+1.9 


12.3+1.9 


13.6+2.0 


Maximal Clinical Score 


3.9+0.6 


3.510.9 


2.4±1.3* 


Duration of Clinical Sign 


8.8±2.5 


9.8±3.3 


5.7±3.8* 


Second Attack (Relapse) 








Onset Date 


26.8+7.5 


26.3+3.4 


28.5+4.7* 


Maximal Clinical Score 


3.8±0.8 


3.7±0.6 


3.0±0.9* 


Duration of Clinical Sign 


Not calculated 


Not calculated 


Not calculated 


Note: *: p<0.05 



55 

2-2. Experiment 2: Effects of Compd. No. 1245 

[0440] Table 56 and Fig. 9 illustrate the results to 21 days after Injection of the emulsion. 
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[0441 ] The change in symptonns was expressed as means of the respective experinnental groups on each observation 
day. As to the maximal clinical scores in TabI 56, the maximal values of clinical scores manifested by the respective 
animals during the observation period were adopted as representative scores of the example. As to statistical analytical 
methods, nonparametric tests between two groups without comparison with to the control group were used for clinical 
scores and two group comparison with the control group (Student's t-tests) was used for the other evaluation Items. 
[0442] The delay in onset date (p<0.06) and a tendency to inhibit symptoms (no significant difference) were found 
in the group administered with 300 mg/kg body weight of Compd. No. 1245 as compared with the control group. 



Table 56 



Experimental Group 


Control Group 


Compd. No. 1245 300 mg/kg body weight 


Incidence (Number of Onset Animals/Number of 
Immunized Animals) 


34/39 


17/19 


Onset Date 


11.212.0 


13.2±2.4* 


Maximal Clinical Score 


3.0±0.9 


2.5±1.5 


Duration of Clinical Sign 


5.5+1.7 


5.4±2.4 



*p < 0.05 



[0443] The above results show that the compound of the present invention has effective remedial or prophylactic 
effects on demyeiinating diseases such as multiple sclerosis. 

[0444] The results shown In Examples 2043 to 2050 reveal that the compound of the present invention as a chem- 
okine receptor antagonist can be useful as remedies or prophylactics for various diseases considered to be associated 
with chemoklnes such as IVIIP-1a and/or MCP-1 such as atherosclerosis, rheumatoid arthritis, psoriasis, asthma, ul- 
cerative colitis, nephritis (nephropathy), multiple sclerosis, pulmonary fibrosis, cardiomyopathy, hepatitis, pancreatitis, 
sarcoidosis, Crohn's disease, endometriosis, congestive heart failure, viral meningitis, cerebral infarction, neuropathy, 
Kawasaki disease, sepsis, allergic rhinitis and allergic dermatitis. 

[Example 2051 ] Production of Tablets 

[0445] A tablet containing 30 mg of Compd. No. 1583 was prepared according to the following prescription: 



Compd. No. 1583 


30 mg 


Lactose 


87 mg 


Starch 


30 mg 


Magnesium stearate 


3 mg 



[Example 2052] Production of Parenteral Injection 

40 

[0446] Solutions for Injection containing 0.3 mg of hydrochloride of Compd. No. 1 583 in 1 mL were prepared according 
to the following prescription: 



Compd. No. 1583 (hydrochloride) 


30 


mg 


Sodium chloride 


900 


mg 


Distilled water for injection 


100 


mL 



Industrial Applicability , 

[0447] Cyclic amine compounds used in the present invention, pharmaceutically acceptable acid addition salts there- 
of or phamriaceutically acceptable C^ -Cg alky I addition salts thereof as a chemoklne receptor antagonist have inhibitory 
activities on actions of chemokines such as MIP-1a and/or MCP-1 on target cells. Therefore, the cyclic amine com- 
pounds, phamnaceutically acceptable acid addition salts thereof or phamriaceutically acceptable C^-Cg alkyi addition 
salts thereof are useful as remedies and/or prophylactics for diseases such as atherosclerosis, rheumatoid arthritis, 
psoriasis, asthma, ulcerative colitis, nephritis (nephropathy), multiple sclerosis, pulmonary fibrosis, cardiomyopathy, 
hepatitis, pancreatitis, sarcoidosis, Crohn's disease, endometriosis, congestive heart failure, viral meningitis, cerebral 
infarction, neuropathy, Kawasaki disease, sepsis, allergic rhinitis and allergic demriatitis wherein infiltration of leuko- 
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cytes such as monocytes or lymphocytes into tissues plays a principal role In progression and maintenance of diseases. 



Claims 



10 



IS 



Remedies or prophylactics for diseases in association with chemokines or chemokine receptors comprising com- 
pounds represented by the following fonnula (I), pharmaceutlcally acceptable acid addition salts thereof or phar- 
maceutlcalty acceptable CyO^ aikyi addition salts thereof as an active ingredient, 



Rl ^(CH2)k o ^4 

>-(CH2)j-N /-(CH2)„-N-C-(CH2)p— j-(CH2L-G-R« 



(I) 



Wherein 



Ri is a phenyl group, a C3-C0 cycloalkyi group or an aromatic heterocyclic group having 1 to 3 oxygen atoms, 

20 sulfur atoms and/or nitrogen atoms as heteroatoms; the phenyl group or the aromatic heterocyclic group in 

the above may be condensed with a benzene ring or an aromatic heterocyclic group having 1 to 3 oxygen 
atoms, sulfur atoms and/or nitrogen atoms as heteroatoms to fonn a condensed ring; the phenyl group, the 
C3-CQ cycloalkyi group, the aromatic heterocyclic group or the condensed ring in the above R^ may be sub- 
stituted with an optional number of halogen atoms, hydroxy groups, cyano groups, nitro groups, cariDoxy 

25 groups, carbamoyl groups, 0^0^ alkyi groups, C3-C8 cycloalkyi groups, C2-C6 alkenyl groups, C^-Cg alkoxy 

groups, C^-Ce alkylthio groups, C3-C5 alkylene groups, C2-C4 alkylenoxy groups, C^-C3 alkylenedioxy groups, 
phenyl groups, phenoxy groups, phenylthio groups, benzyl groups, benzyloxy groups, benzoylamino groups, 
C2-C7 alkanoyi groups, C2-C7 alkoxycarbonyl groups, C2-C7 alkanoyloxy groups, C2-C7 alkanoylamino groups, 
C2-C7 N-alkylcarbamoyI groups, C4-Cg N-cycloalkylcariDamoyI groups, C^-Cg alkylsulfonyl groups, Cg-Cg 

30 (alkoxycarbonyl)methyl groups, N-phenylcarbamoyI groups, piperidinocarbonyl groups, morpholinocartsonyl 

groups, 1 -pyrrolidinylcariDonyl groups, bivalent groups represented by the fon7iula;-NH(C=0)0- , bivalent 
groups represented by the fonnula: -NH(C=S)0-, amino groups, mono(Ci-C6 alkyl)amino groups or diCC^-Cg 
alkyl)amlno groups; the substitutens of the phenyl group, the C3-C8 cycloalkyi group, the aromatic heterocyclic 
group or the condensed ring may further be substituted with an optional number of halogen atoms, hydroxy 

35 groups, amino groups, trifluoromethyl groups, C-,-Cg alkyI groups or C^-Cg alkoxy groups; 

R2 is a hydrogen atom, a C^-Cg alkyI group, a C2-C7 alkoxycarbonyl group, a hydroxy group or a phenyl group; 
the C^-Cg alkyI group or the phenyl group in the R2 may be substituted with an optional number of halogen 
atoms, hydroxy groups, OyO^ alkyI groups or C^Cg alkoxy groups, with the proviso that R2 is not a hydroxy 
group when j is 0; 

40 j is an Integer of 0 to 2; 

k is an integer of 0 to 2; 
m is an integer of 2 to 4; 
n Is 0 or 1 ; 

is a hydrogen atoms or a C^-Cg alkyI group which may be substituted with (one or two phenyl groups which 
^5 may respectively be substituted with an optional number of the same or different halogen atoms, hydroxy 

groups, CfCg alkyi groups or C^-Cg alkoxy groups); 

R* and RS are the same or different and are each a hydrogen atom, a hydroxy group, a phenyl group or a 
C^-Cg alkyI group; the C^-Cg alky! group in the R^ and RS may be substituted with an optional number of 
halogen atoms, hydroxy groups, cyano groups, nItro groups, carboxy groups, carbamoyl groups, mercapto 

^0 groups, guanidino groups, Cs-Cg cycloalkyi groups, C^-Cg alkoxy groups, C<|-Cg alkylthio groups, (phenyl 

groups which may be substituted with an optional number of halogen atoms, hydroxy groups, C^-Cg alkyI 
groups, C^-Cg alkoxy groups or benzyloxy groups), phenoxy groups, benzyloxy groups, benzyloxycartDonyl 
groups, C2-C7 alkanoyi groups, C2-C7 alkoxycarbonyl groups, C2-C7 alkanoyloxy groups, C2-C7 alkanoylamino* 
groups, C2-C7 N-alkylcart3amoyl groups, C^-Cg alkylsulfonyl groups, amino groups, mono(C^-Cg alkyl)amlno 

55 groups, di(C^-Cg alkyl)amlno groups or (aromatic heterocyclic groups having 1 to 3 oxygen atoms, sulfur atoms 

and/or nitrogen atoms as heteroatoms or condensed rings formed by condensation of the aromatic heterocyclic 
groups having the 1 to 3 oxyg n atoms, sulfur atoms and/or oxygen atoms as the heteroatoms with benzene 
rings) or both R^ and RS together may fomri a 3- to a 6-membered cyclic hydrocarbon; 
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p is 0 or 1 ; 
q is 0 or 1 ; 

G is a group represented by -CO-. -SOg-. -C0-0-, -NR^-CO-, -C0-NR7.,-NH-C0-NH-, -NH-CS-NH-, 
-NR7-S02-, -SO2-NR7-, -NH-CO-0- or -0-CO-NH-, wherein R7 is a liydrogen atom or a C^-Ce ailcyl group or 
R7, together with RS may form a C2-C5 allcylene group; 

R6 is a phenyl group, a C3-C8 cycloall<yl group, a CyC^ cycloalkenyl group, a benzyl group or an aromatic 
heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms; the phenyl 
group, the benzyl group or the aromatic heterocyclic group in the R^ may be condensed with a benzene ring 
or an aromatic heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heter- 
oatoms to form a condensed ring; the phenyl group, the Cg-Cg cycloafkyi group, the C3-C6 cycloalkenyl group, 
the benzyl group, the aromatic heterocyclic group or the condensed ring in the above R6 may further be sub- 
stituted with an optional number of halogen atoms, hydroxy groups, mercapto groups, cyano groups, nitro 
groups, thiocyanato groups, carboxy groups, carbamoyl groups, trifluoromethyl groups, C^Cq alkyi groups, 
C3-C8 cycloalkyi groups, Cg-Cg alkenyl groups, C^-Cg alkoxyl groups, C3-C8 cycloalkyloxy groups, C^-Cq 
alkylthio groups, CyC^ alkylenedioxy groups, phenyl groups, phenoxy groups, phenylamino groups, benzyl 
groups, benzoyl groups, phenylsulfinyl groups, phenylsulfonyi groups, 3-phenylureido groups, C2-C7 alkanoyi 
groups, C2-C7 alkoxycarbonyl groups, C2-C7 alkanoyloxy groups, Cg-Cy alkanoylamino groups, Cg-Cy N-alkyl- 
carbamoyl groups, C^-Cg alkylsulfonyl groups, phenylcarbamoyi groups, N,N-di(Ci-C6alkyl)sulfamoyl groups, 
amino groups, mono(Ci-C6 alkyl)amino groups, di(Ci-C6 alkyl)amino groups, benzylamino groups, C2-C7 
(alkoxycarbonyl)amino groups, CyC^ (alkylsulfonyl)amino groups or bisCC^-Cg alkylsulfonyl)amino groups; 
the substitutents of the phenyl group, the C3-C8 cycloalkyi group, the C3-C8 cycloalkenyl group, the benzyl 
group, the aromatic heterocyclic group or the condensed ring may further be substituted with an optional 
number of halogen atoms, cyano groups, hydroxy groups, amino groups, trifluoromethyl groups, C^-Cg alkyI 
groups, 

Ci-Cg alkoxyl groups, CyC^ alkylthio groups, mono(Ci -Cg alkyl)amino groups or di(Ci-C6 alkyl)amino groups. 

2. The remedies or prophylactics according to claim 1 , wherein the diseases are associated with chondrolysis of 
cartilage or osteolysis. 

3. The remedies or prophylactics according to claim 2, wherein the diseases associated with the chondrolysis of 
cartilage or osteolysis are arthritis, rheumatoid arthritis, osteoarthritis, trauma, osteoporosis or tumor. 

4. The remedies or prophylactics according to claim 1 , wherein the diseases are rheumatoid arthritis. 

5. The remedies or prophylactics according to claim 1 , wherein the diseases are nephritis or nephropathy 

6. The remedies or prophylactics according to claim 5, wherein the diseases are glomerulonephritis, Interstitial ne- 
phritis or nephrotic syndrome. 

7. The remedies or prophylactics according to claim 1 , wherein the diseases are demyelinating diseases. 

8. The remedies or prophylactics according to claim 7, wherein the diseases are multiple sclerosis. 

9. The remedies or prophylactics according to claim 1 , wherein chemokines are MIP-1a or MCP-1 . 

10. The remedies or prophylactics according to claim 1 , wherein chemokine receptors are CCR1 or CCR2. 

11. A pharmaceutical composition comprising the compounds represented by the above fomnula (I), pharmaceutical ly 
acceptable acid addition salts thereof or phamnaceutically acceptable -Cg alky! addition salts thereof as an active 
ingredient. 
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Pig. 2 




Fig. 3 
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Fig. 4 
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■ Control Group 

Group Administered with Compd. No. 1245 (300 mg/kg) 
' Intact Group 




1 L I -I 1 I L—J ' ■ ■ i » 1 i 

7 . 14 21 

Days after the first iinmunization 
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Fig. 6 



CO 




Days after Intravenous Injection of Anti-basement Membrane Serum 
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